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IT’S NOT 


HUMANLY 


POSSIBLE 


To Make RAYTHEON TUBES 
AS GOOD AS THEY ARE 


Here at Raytheon, we think we have the most skillful people 
in the industry, yet their combined skill alone couldn’t make 
Raytheon TV and Radio Tubes as good as we make them. It 
takes hundreds of thousands of dollars worth of special instru- 
ments and machinery as well. 

Pictured are but a few of the many automatic precision ma- 
chines and delicate instruments that are needed to create the 
matchless quality of Raytheon Tubes; precision machines that 
build into Raytheon Tubes their superb physical perfection; 
delicate instruments that test and safeguard not only the quality 
of the finished tubes but the thousands of components that are 
part of the whole. 

Much of this fine machinery was designed and built by our 
own skillful people — exists only in the Raytheon plants. That’s 
why Raytheon TV and Radio Tubes receive rigid quality control 
tests exclusive to Raytheon. That’s why Raytheon TV and 
Radio Tubes are truly RIGHT . . . for SOUND AND SIGHT! 

Buy them from your Raytheon Tube Distributor. 


left: Note the conveyor bringing the finished tubes from the exhaust machine to this rotary 
aging rack. The aging rack operates the tubes for 2 hour to eliminate early tube failure. 
Voltages are applied to stabilize the characteristics and season the tubes so that uniform 
results will be obtained through life. High voltages are applied to eliminate any weak tubes. 


Right: This Raytheon designed machine performs many complicated tests — tests formerly 
dependent on human judgment — and automatically eliminates tubes not up to Raytheon 
standards of quality and performance. 
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Learn Radio-Television 


Servicing or Communications 
by Practicing at Home 


in Spare Time 


N.R.I. SENDS kits with which you prac- 
tice building circuits common to Radio 
and TV sets. You LEARN-BY-DOING 
to locate Radio-TV troubles. As part of 
N.R.I. Servicing Course, you build Vacuum 
Tube Voltmeter and AC-DC receiver. Use 
VTVM to conduct experiments, 

earn extra money fixing 

sets in spare time 


Fast Growing Field Offers You 


Good Pay, Success, Bright Future 


Bigger than ever and still grow- 

ing fast. That’s why Radio-TV 

has special appeal to ambitious 

men not satisfied with their 

job and earnings. More than 

4,000 Radio and TV stations. 

A More wreagh million — 

and auto Radios, 40 million 

£ SMITH =6TY sets. Color TV promises 

Founder = added opportunities. For the 

trained man, there are good jobs, bright fu- 

tures in Radio-TV Servicing or Broadcasting. 

Training PLUS opportunity is the ideal 

combination for success. So plan now to get 

into Radio-TV. The technical man is looked 

| up to. He does important work, gets good 

pay for it. Radio-Television offers that kind 

of work. NRI can supply training quickly, 

without expense of going away to school. 

Keep your job while training. You learn 

at home in your spare time. NRI is the 

OLDEST and LARGEST home study Radio- 

TV school. Its methods have proved success- 
ful for more than 40 years. 


N.RI. TRAINED THESE MEN FOR SUCCESS 


“I was repairing Radios 

by 10th lesson. Now 

* have good TV job.” 

M. R. TINDEMUTH, 
Fort Wayne, Ind. 

7 ‘**There are a number of 

+ NRI graduates here. I = 

; can thank NRI for this 7 

WHPE.” V.W.WORK- § job.” JACK WAG- @ 

MAN, High Point, N.C. ) NER, Lexington, N.C. (5 
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po ADIO-TV BROADC ASTING ( (see above) offers = ". 
mportant positions as Operators and Technicians. 

RADIO. TV SERVICING Technicians (see below) 

needed in every community. Their services are 

respected, their skill appreciated. 


“Doing spare time re- 
irs on Radio and T v. 
oon serv icing full 

time.” CLYDE HIG- 

GINS, Waltham, Mass. 


“I had a_ successful * 
Radio repair shop. Now 
I’m E n ineer for 


8. Ta > sess lo: ms, and 


Added Income Soon - $10, $15 
a Week in Spare Time 


Soon after enrolling, many NRI students 
start to earn $10, $15 a week in spare time 
fixing sets. Some pay for their training and 
enjoy extra luxuries this way. Some make 
enough to start their own Radio-TV shops. 
NRI training is practical—gets quick results. 
Easy to understand, well illustrated lessons 
teach you basic princ iples. And you LEARN- 
BY-DOING by practicing with kits of equip- 
ment which “bring to life” things you study. 


Find Out What NRI Offers 


NRI has trained thousands for successful 
careers in Radio-TV. Study fast or slow—as 
you like. Diploma when you, graduate. Mail 
coupon now. Paste it on a postcard or mail in 
envelope. ACTUAL LESSON FREE. Also 64 
page catalog that shows opportunities, shows 
equipment you get. Cost of NRI courses low. 
Easy terms. NATIONAL RADIO INSTITUTE, 
Dept. 8DE Washington 16, D. C. 


SEND FOR BOTH FREE gaz) 


| National Radio Institute 
1 Dept. 8DE Washington 16, D. C. 


! Mail me Sample Lesson and 64-Page Catalog 
FREE. (No salesman will call. Please write plainly.) ' 


ie ie ch, Om SS Ce ee OD Cae oe ae Ce ene ee ee 
the Board (1946-1953), at 64 E. Lake Street, Chicago 1, Il. 


Authorized by 
Canada 84.00; Pan American Union Countries $4. 


Entered 
Post Office Department, Ottawa, Cana as second-class 
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RADIO First in radio-television audio -lectronies 
z F WVnews CONTENTS 


APRIL, 1958 VOL. 59 =» NO. 4 
Publisher 


OLIVER READ, o. sc, wii INDUSTRY NEWS 

Edin Spot News 

WM. A. STOCKLIN, 8. $ Farm Housewife Helps Over-Horizon Radio Study 

nati Radio-TV Units Puzzle 

pring SNITZER Miss-Distance Indicator Improves Navy Target Scores 

Calendar of Events 
Service Editor 
SIDNEY C. SILVER 
W. A. Stocklin 

Herman Burstein 

Adding a Stereo Tape Head and Preamp Francis A. Gicca 


West Coast Editor ‘ - 
EDWARD A. ALTSHULER Audio Operated Switch 
Certified Record Revue 


Associate Editor 
P. B. HOEFER 


Assistant Editor 
4. JUSTER 


Television Consultant Sound on Tape 
WALTER H. BUCHSBAUM FM Station Sends Three Programs At One Time 


a The KT-300 Preamp.. 
HERBERT ASCHER SERVICING 


Art ond Drafting Dept. Television-Radio 


pF tagged New TV Circuits for '58 


MILTON WHELPLEY 
Joseph A. Risse 


Advertising Director * 
JOHN A. RONAN, JR. Daniel P. Peters 


Advertising Manager Mac’s Service Shop 

MURRAY GOLDMAN Field Hi-Fi Service 

Midwest Adv. Manager An All-Transistor TV Set 

ROBERT WOLFE Antenna News 

Western ede. Service Notes 

JOHN E. PAYNE 1958 Tube Inventory for Service Shops 
Service Industry News 


t-Oay, Test Equipment 

“ CA Tube Checkers Promote Service 

This Month’s Cover 

Use Your TV Set As An Oscilloscope 

Checker for Intermittent Tube Shorts 

New Tube Tester Data 

Get Color Bars from Your Linearity Generator 


AMATEUR AND COMMUNICATIONS 
Simple Transistor Keyer Unit Roy A. McCarthy, K6EAW 


Ultra-Modern Signal Corps Communications Center 
Lt. Col. Charles J. Schawers 


“Mobile-Dip”—a Portable Grid-Dip Meter Howard Burgess 


Editorial and Executive Offices 1957 Ham of the Year 
One Park Avenue 

New York 16,N. Y. OR. 9-7200 ELECTRONIC CONSTRUCTION 

The “D.C. Varivolter’—an Ultra-Versatile Wide-Range Power Supply.... 

MEMBER Frank H. Tooker 


INSTITUTE OF 
ese DEPARTMENTS 
Me, Letters from Our Readers Sales Aids 
What's New in Radio 


Member Within the Industry 

Audit Bureau of Technical Books Manufacturers’ Literature 
Circutations - 

ING Copyright © 1958 by Ziff-Davis Publishing Company. All rights reserved. 
SUBSCRIPTION SERVICE. Au communications concerning subscriptions should be addressed to Circulation Dept., 64 E. 
Lake St., Chicago 1, Ill. ubscribers should allow at least four weeks for change of address. —. pow old address 
BRANCH OFFICES: Midwestern Office, 64 as well as Fo macnn = wg if possible, an address label from a recent issue of this 

Conran Tene: bn neg meee are advised to retain a copy of 
€. Lake St., Chicago 1, lll., John A. Ronan, iled to the New York Editorial Office and must be 
Jr., manager; Western Office, Room 412, reasonable ‘care ot this ) BO Feepos il toe 
ngeles Calif., John fons sions are necessary =. on. thor 

te W. 7th St, Los A 14, = trivutor’s, and contestant’s, Tights. title, and interest in and to the ma 1 accepted and will be made at our current rates 
- Payne, manager. upon acceptance. 1 photos and drawings will be -Ra. as part of the material purchased. 


4 RADIO & TV NEWS 


me GET FREE FACTS 


Let DeVry Tech ' \| \ 
Prepare You in Spare Time To Be an 


}’ Electronics 


Y Techniélan 
No Advanced Education Needed 


Prepare now to get into one of the fastest-growing, big oppor- 
tunity fields of the century—one that may give you that better 


job you've always wanted, the 

chance you've always needed. 

You may be the boss in your 

own service shop. The trained 

PROFITABLE JOB man in Electronics is ready to step 

OPPORTUNITIES into one of the most profitable and 

exciting fields of our times. 

ARE YOU OF IN ELECTRONICS: More remarkable is the fact that 
DRAFT AGE? Communications *- Rador you can get ready in your spare 
f sre subject 1 Television Computers time at home. Or, if you prefer, 
Guided Missile Control you can attend day or evening 
Industrial Electronics classes in our well-equipped Chicago 

Automation Electronics or Toronto laboratories. 

Your Own Service Shep Fill in coupon now! Don’t forget— 
you need no previous technical ex- 
perience. We will gladly give FREE 
facts to the man who wants to get 

Employment Service ahead. Mail that coupon now! This 
7 tae could be the turning point in your life. 
a ‘nearly artment is in contact wit Don't let it slip by! 


DeVry Tech program ind ployer in the lectron Get FREE Booklet! 
today have better jobs i r oa ine service | re bar Get your free copy of an interesting 
ectroni ae ops of all graduate an eVry booklet, “Electronics and YOU.” See 


for yourself how you may take ad- 


vantage of the opportunities in this 
fast-growing field. 


CAN YOU DO IT? 


MAIL TODAY FOR FREE FACTS 


DeVry Technical Institute 

4141 Belmont Ave., Chicago 41, lil., Dept. RN-4-0 

iw gr ive me your FREE booklet, “Electronics and YOU,” 
me how | may pr to enter one or more 

Cds of Electronics as lis above 


Name Age 


PLEASE PRINT 
Street 


" he Apt. 
DrVRY TECHNICAL INSTITUTE F={ 6m. ; 


City Zone State 

(0 Check here if subject to Military Training. 

. ; DeVry Tech's Canadian Training Center is located at 
j 2042 626 Roselawn Avenve, Toronto 12, Ontaric 

Formerly DeFOREST’S TRAINING, INC . os 

April, 1958 


CHICAGO 41, ILLINOIS 


ROHN TOWERS 


cover 3 fields 


Rohn Manufacturing Company is the largest exclusive manufacturer 

of home television towers! Thousands of distributors, dealers and servicemen 
have handled, sold and installed Rohn Towers for years! They’ve proved 

to themselves that there’s more money in Rohn Towers and accessories than any other 
line! Rohn Towers now dominate the field and profits for those handling 

this line are better than ever. Why? Because Rohn offers profits 


——— in all 3 major tower fields: 


; 
f 
' 


HOME TV COMMUNICATIONS 


By far the biggest Many distributors, 
usage of Rohn : dealers and service- 
products has been men are making 
and still is for EXTRA PROFITS . 
home TV installa- by stocking or 
tions. In addition handling the 
to finest of self- heavier type Rohn 
supporting towers, Towers that are 
the Rohn line suitable for 
includes telescop- communications 
ing masts, tubing, purposes. There is 
roof towers and all a demand in every 
other types of area for radio 
accessories for communications 
installations of all towers, micro-wave 
kinds. Wise dealers | towers, radio tele- 
and servicemen phone towers and 
rely entirelyon the © industrial towers, 
Rohn line for a// You can supply 
installation require , this need in your 
ments. This means area. Special new 
BIGGER literature is 
PROFITS. available for your 
use. 
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AMATEUR USE 


Another major field of usage for Rohn 

Towers is in the field of amateurs and ex- 

perimenters. The especially designed ‘‘fold- 

over” tower is the best in the feld for the 

amateur because it allows working on the 

antenna on the ground. Thousands of ama- 

teurs use Rohn Towers with a tremendous 

demand still to be sold. You can supply this pee 

demand in your area and capture BIG ian ap mel die tauisiddeh tie ada ek ahs les heidi ais eats chen Waitin 

PROFITS for yourself. ROHN MANUFACTURING COMPANY 

116 Limestone, Bellevue 

Peoria, Illinois 

Send the coupon or write or phone today for the field that you eat maga bg — me the catalog and in- 
are neglecting or those that interest you the most. s TV Towers 7 5) Aacen Town 


Communications Towers Full line 


: : : of Rohn products 
ROHN Manufacturing Company \y 


116 LIMESTONE, BELLEVUE ADDRESS 
PEORIA, ILLINOIS Phone 4-9156 CITY STATE 
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Se Willies 


There’s a Quick, Sure 


Way to Find TV Set Troubles 


NRI ALL-PRACTICE 
COURSE Shows How 


top TV servicemen fix 


ANY MAKE or model 


Learn-by-Doing. NRI Sends You 
17” Picture Tube, All Other Tubes, 
Components to Build TV Receiver; 
Professional Type 5” Scope, Signal 
Generator. Training Low in Cost... 


Easy Monthly Terms. 


i 

PUT YOURSELF IN THIS PICTURE, experiment- 
ing at home with equipment we furnish, getting set to 
go places in TV servicing. Speed in servicing TV sets 
means stepped up earnings, greater security for you. 


Acquire Superior Skills 
at Home in Spare Time 


Professional TV Servicing pays good money to men 
with specialized knowledge and training. The exciting, 
expanding TV industry offers more than just good 
jobs. It offers success, a career, prestige to men 
qualified through training 

Be one of these experienced TV Servicemen. N.R.I.’s 
course is 100% learn-by-doing. You train at home 
in your spare time. We supply all the equipment 
plus comprehensive manuals covering a_ thoroughly 
planned program of practice. You learn how experts 
diagnose TV receiver defects quickly, And you learn 
how to fix them 


NRI HAS HELPED THESE MEN 


“I have a much better outlook 
on the future thanks to your 
TV Servicing Course. I can 
find my- way around in a TV 
Chassis as easy as I can my 
own home.”’ C. DORITY, Sil- 
ver Springs, Md. 


“Since taking your Professional 
TV Servicing I have serviced 
about 95% of common TV 
complaints. I can fix one in 
minutes when it used to take 
hours.” JAMES D. McING- 
VALE, Lake Cormorant, Miss. 


“It takes the kind of experience 
you offer to really learn TV. 
You learn more and remem- 
der more than by just reading 
books.” E, RAVITSKY, North- 


umberland, Pa. 


April, 1958 


Many fellows “go around in circles” trying to 
isolate TV receiver defects. Don’t guess. Take 
this training now. If you want to go places in 
TV servicing you will act quickly to find out 
how you can advance with better practical knowl- 
edge. Find out today what N.R.I. offers you. 
Mail the coupon. Get this important book, “How 
to Reach the Top in TV Servicing” FREE. 


Get Color-TV Textbooks Early 


The day you enroll, N.R.I. sends you special 
Color-TV textbooks to speed your knowledge 
of this fast-growing phase of TV. Many full 
color pictures and diagrams help you to recog- 
nize Color-TV defects and show you how to 
correct them quickly, easily, properly. 
Remember, with this course you keep right on 
working, keep right on earning at your job 
while you learn through actual prac- 
tice at home. Here, con- 
densed into a 


few months of training at home is everything 
that TV servicemen learn in months, even years. 
You get practice installing channel selector strips 
in modern UHF-VHF receivers. You get practice 
isolating complaints from scope patterns, elim- 
inating interference, use germanium crystals to 
rectify the TV picture signal, many other pro- 
fessional methods. 


OLDEST and LARGEST 
Home Study TV-Radio School 


N.R.I.’s_ Professional All-Practice Television 
Servicing Course is not for beginners. It is for 
men with some knowledge of TV and Radio 
fundamentals but who need intensive, practical 
training with TV circuits and professional serv- 
icing techniques to be self reliant, confident, ex- 
pert TV servicemen. Get this book FREE and 
judge for yourself how N.R.I.’s course will fur- 
ther your ambition. Address National Radio 
Institute. Dept. SDET, Washington 16, D. C. 


NATIONAL RADIO INSTITUTE 


Dept. 8DET, Washington 16, D. C. 


| Please send me free copy of “How to Reach the Top in TV 
Servicing.” I understand no salesman will call. 


| NOM tiiiiindinnic ncn nnen dst 


] Address....... 
SERVICING 
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ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL J 


KLEINS 


for the 


ELECTRONICS 
INDUSTRY 


All pliers shown may be 
hed with coil spring to hold 
jews in open position. 
Spring for the 

life of the plier. 

Light in the hand... comfortable to use 
-++- points carefully matched... knives 
hand honed—all these features are yours 
with genuine Klein Pliers. 

100 years of engineering skill and man- 
ufacturing experience are behind every 
pair of Kleins you buy. 

You will be amazed at how much better 
a job you can do... how much faster you 
can do it... when the pliers you use are 
Kleins. 

Foreign Distributor: 
International Standard Electric Corp., New York 

100 years of service to 


linemen, electricians and in- 
is back 


i will be sent 
¥ to you on 

request with- 
out obligation. 


el 


Mathias KLEIN & Sons 
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THE STEREO DISC 


ONGRATULATIONS are in order— 

for once the high-fidelity industry, 
after extensive laboratory analysis by 
the best technicians in the field, has 
come up with an answer in regard to 
a standard stereo disc system. Al- 
though the vote isn’t in, it seems ob- 
vious that it is almost a unanimous 
opinion that the Westrex system will 
become the industry-wide standard 
and, considering that it has only been 
a number of months since the stereo 
demonstrations by Westrex and Lon- 
don, we believe that the high-fidelity 
industry has done a remarkable job. 

The Westrex system is known as 
the 45°-45° method. To best explain 
the operation of this system, let’s look 
at the record itself. The separate 
channels are recorded individually on 
the two sidewalls of the tiny record 
groove. A single stylus riding in the 
center is moved in one direction at a 
45° angle to pick up the recording 
from one side of the groove. It is 
moved perpendicular to the first chan- 
nel to pick up the second channel. 

The stylus movement, instead of 
being completely lateral as in mon- 
aural playback, now combines both 
hill-and-dale and lateral motion. The 
two separate channels being picked 


| up individually by separate coils (in a 


| magnetic cartridge) are then passed 
| on through a normal two-channel 


system. 
There is no doubt that the advent 


| of stereo discs will be a terrific boon 


to the high-fidelity industry, affecting 
not only one group of manufacturers 


| but practically everyone in the in- 
| dustry, including preamplifier, power 
| amplifier, and speaker manufacturers. 


| for stereo operation. 


Stereo, in itself, adds such depth and 
realism to recorded music that for 
those who have not yet had the 
pleasure of hearing it, it would be be- 
yond imagination. 

The new stereo discs will not obso- 
lete present high-fidelity systems. 
Your present equipment can be used 
as one of the channels and all that 
will be required is a stereo cartridge 
and equipment for the second channel 
which most likely will include pre- 
amplifier, power amplifier, and speak- 
er system. 

The new stereo cartridge will re- 
quire three or four wires instead of 
the conventional two so the conversion 
problem would seem to be simply a re- 
wiring operation. 

Do not, however, be misled by the 
many comments that have been made 
in promotional pieces and other pub- 
lications as to the apparent simplicity 
of adapting your present equipment 
In the final 


| analysis, only the best equipment, and 


now we are considering only the car- 
tridge, tone arm, and record player, 
will provide the ultimate quality that 
would dignify the term “high-fidelity 
reproduction.” 

Since this new system employs, in 
part, a hill-and-dale recording prin- 
ciple, it is only reasonable to believe 
that turntable rumble will become a 
more serious problem. In monaural 
recording, since only lateral motion is 
employed, most cartridges are heavily 
damped, thereby reducing the rumble 
component. Since this is not true in 
stereo, only the better turntables will 
be found applicable. 

Another point of importance is that 
the tone arm and cartridge assembly 
cannot be tilted in any one direction. 
The stylus pressure must be equally 
distributed on both sides of the groove. 

As far as compatibility is concerned, 
there is no problem in using a stereo 
cartridge to play monaural records. 
However, the reverse is not true. It 
will not be possible to play stereo rec- 
ords using a monaural cartridge in 
most cases. This should be quite ob- 
vious in that monaural cartridges, as 
mentioned previously, are heavily 
damped vertically and therefore can 
seriously damage the stereo disc. 

Cartridge manufacturers have had 
a field day—Electro-Sonic Labs., Elec- 
tro-Voice, Fairchild, and Pickering 
have all announced samples for test 
purposes. Fairchild hopes to have its 
cartridge available to the general pub- 
lic by the time you read this. The an- 
nounced prices range from $19.50 for 
Electro-Voice’s ceramic to $79.50 for a 
Fairchild magnetic. 

Record manufacturers are doing a 
lot of work trying to solve their own 
problems. Audio Fidelity Records has 
made available sample records to those 
in the industry but no one company 
has made any commitments as to 
when stereo discs will be available to 
the consumer. Our guess is that the 
Fall line will include quite a large as- 
sortment with the high point coming 
at the High-Fidelity Show here in 
New York in October. 

The one big concern is the effect 
that this new disc will have on stereo 
tape equipment manufacturers. The 
general belief is that it will not be 
detrimental. Any stimulation of inter- 
est in stereo on the part of the con- 
sumer will obviously result in greater 
sales of both turntables and tape re- 
corders. It is the general belief that 
when it comes to quality, tape will be 
on top. Another outlook is that stereo 
tape’ can always go to three-channel 
stereo instead of two, which is not 
foreseeable with the disc at the pres- 
ent time. . ore A 
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Rel ALLIED’S /YF CATALOG 
4 
AOA paces 


the only COMPLETE catalog 
for everything in electronics 


Get ALLIED’s 1958 Catalog—it’s 
complete, up-to-date — 404 pages 
packed with the world’s largest selec- 
tion of quality electronic equipment 
at lowest, money-saving prices. Get 
every buying advantage at ALLIED: 
fastest shipment, expert personal 
help, lowest prices, guaranteed 
satisfaction... 


WORLD'S LARGEST STOCKS 


Latest Hi-Fi Systems and 
Components 


Money-Saving, Build-Your- 
Own KNIGHT-KITS 


Recorders and Supplies 


EASY-PAY / a — Public Address Systems and 
i i : Accessories 


TERMS: 
Only 10% down. 
Available 


TV Tubes, Antennas end 
Accessories 


on orders over $45. Amateur Receivers, 
Fast handling— — =e Transmitters, Station Gear 
no red tape. ’ ZZ Test & Lab Instruments 
; Specialized Industrial 
Electronic Equipment 


Huge Listings of Parts, Tubes, 

featurin g: Transistors, Tools, Books 
ALLIED’S money-saving knight-kits: 
Finest electronic equipment in money-saving kit form. 
Over 50 quality kits available—Hi-Fi amplifier, tuner 
and speaker kits, Hobby kits, Test Instruments, Ham 
kits (see our KNIGHT-KIT values elsewhere in this pub- 
lication). ALLIED KNIGHT-KITS are easiest to build and 
they SAVE YOU MORE. 


EVERYTHING IN HI-FI 


World’s largest selection of quality Hi-Fi com- send for the leading 
ponents and complete music systems—available for j i E 
immediate shipment from stock. Save on exclusive electronic supply guide 4 


ALLIED-Recommended complete systems. Own the 
best in Hi-Fi for less! ALLIED RADIO CORP., Dept.1-D8 


100 N. Western Ave., Chicago 80, Ill. 


C) Send FREE 404-Page 1958 ALLIED Catalog 


Oun. BPH Year Se 
t Address. 


ALLIED RADIO |... EE 


World's Largest Electronic Supply House Ck = 
April, 1958 9 


Use Delco Radio 
Service Parts! Sah OE cpvcten, te, S007 oer te 


medium-price speaker. Designed for reploce- 
ment use and high fidelity audio systems. 


Your Delco Radio Electronic Parts Distributor carries 


the complete line, giving you fast, dependable service on the items 
you’ll need for Delco Radio and other radio service work. Delco Radio also 


provides: 


e Wide selection of special application parts e Effective warranty program 
e Complete technical training program e Dealer identification signs 


Get the facts today on this truly profitable dealer setup, and grow with General 
Motors! 


“ore [I DELCO RADIO 


Electronic Distributors 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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- build your PRESTIGE and PROFITS with 


CHANNEL MASTER 
ACCESSORIES 


ackaging:¥ 
ank, Feeder- _ 
e Reels a! Tn, Ft , 


CHANNEL 


BY 


MASTER Wee 
offers és att “Aa 
you this : N= 
“SUPERMARKET” 
VARIETY 
of TV WIRE 


Your choice of 37 models...14 different 
types...of VHF, UHF, and Rotor Wires 


Cash-in On Channel Master's Consumer 
Popularity! Feature these top-quality ac- @ NEW! JUMBO TRANSMISSION WIRE — 
cessories bearing the nationally adver- extra heavy-duty 170/18 and 155/20 wire. 


tised Channel Master name. 
@ NEW! “SUPER FOAM” TRANSMISSION WIRE — 
superb-quality foam poly insulation. 


When you feature Channel Master you have the widest selection 
of TV wire ... plus premium quality for longer life and better 
performance — at no extra cost. That’s why... 


CHANNEL MASTER CORP “Live Wire” Dealers 
_ use Channel Master Exclusively 


~ = 
PORTABLE 
CARDMATIC 


TUBE TESTER 


121 
Fully rbutomatle 


Tests any tube in 8 to 12 seconds 
. . - including handling of tube test 
data card. 

Here is the new, low cost version 
of the famous Hickok Cardmatic so 
popular with leading lab engineers. 
Especially designed for high speed 
service work, this new 121 is high 
quality in a lightweight portable . . . 
and the price is low, too. 

The Hickok Cardmatic switch sets 
up all tests automatically and elimi- 
nates fussing around with adjust- 
ments. You can accurately check a 
tube for dynamic mutual conductance, 
controlled emission, cutoff point 
“Knee” point, shorts, leakage, gas 
and voltage drop . . . and rectifier 
tubes at their rated loads. Any way 
you look at it, this new automatic 
tube testing machine will be helpful to 
you in your work. It will pay for itself 
in a very short time 
-..and give you many 5949" 
years of accurate de- NET 
pendable service. Gnclades 800 cards) 


Now is the time fo... 
TRADE UP TO A HICKOK 


Ask for a demonstration of the new 121 
or write for descriptive literature. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10524 Dupont Ave. « Cleveland 8, Ohio 
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ULTRASONIC GENERATOR 
To the Editors: 

I have recently subscribed to RapbIo 
& TV News. I find it to be an interest- 
ing and informative magazine. 

As a science student in school, I have 
been asked to construct a device which 
generates ultrasonic sound. The device 
which I would like to construct does 
not have to be too powerful as it is 
just intended for demonstration pur- 
poses. 

STEPHEN BURNS 
Romeo, Michigan 


Quite a few students, and some 
teachers, too, have written to us for 
some type of device that could be used 
to demonstrate principles involving 
very-high-frequency sound or ultra- 
sonics. A very simple unit which would 
be fine for the purpose is the “Transis- 
torized Ultrasonic Generator” described 
by Louis Garner in our May, 1957 
issue. This uses a readily available 
high efficiency horn tweeter as the 
transducer. If you don’t have this 
back issue and your local library 
can’t help, you might try our Circula- 
tion Dept. at 64 E. Lake Street, Chi- 
cago 1, Ill. for a copy. Enclose 40 
cents.—Editor. 

* * * 
TUBE TESTER CHARTS 
To the Editors: 

This is to enlist your assistance in 
obtaining a new tube tester data chart 
for my tester which was purchased a 
year and a half ago. I have written to 
the manufacturer more than a dozen 
times in the last year and a half and 
have always received a letter saying 
that a new test chart was being pre- 
pared by engineering and would be sent 
when completed. You and I know that 
a manufacturer should put out new 
test charts at frequent intervals as new 
tubes are developed and put on the 
market. 

Perhaps if you will voice my com- 
plaint and others like mine, it will hur- 
ry completion of the chart. I have over 
a hundred dollars in this tester and I 
must have data that will enable me to 
have up-to-date information. The man- 
ufacturers of the unit certainly must 
have some obligation in this particu- 
lar regard. 

Paut D. Lapp 
Ladd’s TV-Radio Service 
Albuquerque, New Mex. 


Most tester manufacturers are pretty 
well aware of their obligations on this 
score. Many record requests for such 
charts and send out new charts when 
they are available. Of course, we are 
also trying to help by publishing such 


information regularly as it becomes 
available.—Editor. 
* * * 
SURPLUS GEAR CONVERSIONS 
To the Editors: 

I possess an AN/ARR-1 radio re- 
ceiver which I would like to convert for 
use by adding a power supply but mak- 
ing no modifications in band coverage. 
I heard that you wrote up this conver- 
sion in the January 1949 issue of Rap1o 
& TV News. I would like to know if 
you can send me a reprint of this arti- 
cle or information on making the con- 
version. 

STEVEN BEEFERMAN, KN2VWI 
Bayside, New York 


We are sorry that some of the older 
issues of Rapio & TV News with surplus 
gear conversions are no longer avail- 
able from us. You might try your local 
library for the back issues required. An- 
other suggestion is to write to R. E. 
Goodheart, Box 1220, Beverly Hills, 
Calif. for their latest list of surplus 
gear technical information, conversions, 
and manuals. This company makes a 
specialty of reprinting the type of mate- 
rial that you are interested in. They 
also have reprints of quite a few of the 
early articles that have run in this mag- 
zine that are still so frequently re- 
quested by our readers.—Editor. 

+ * * 
MULTIBAND FM RECEIVER 
To the Editors: 

In your June, 1957 issue you ran an 
article on a “Multiband FM Receiver” 
by Ed Bohr. Although you do give the 
specs on the main tuning capacitor 
(C.-C) in the parts list, I am having 
difficulty in finding a unit to use. Please 
give the manufacturer and model num- 
ber of this capacitor. 

HERBERT JOHNSON 
Marshfield Hills, Mass. 
To the Editors: 

Please refer to the schematic dia- 
gram of the multiband FM receiver 
which appears on page 68 of your June 
issue. What has happened to the heater 
supply for V;? 

Tuomas D. INGHAM 
Sao Paulo, Brazil 


From the large amount of corre- 
spondence received on the above cir- 
cuit, a good many of our readers are 
building this receiver. The tuning ca- 
pacitor is a dual 25 ppfd. ganged unit 
and any of the following should be suit- 
able: Johnson 25LD15, Bud LC-1661, 
Cardwell PL-6030, and Hammarlund 
MCD-385MX. Regarding the heater sup- 
ply for V;, the squelch tube, this may 
be obtained directly across the pilot 
light.—Editor. 


RADIO & TV NEWS 


NOTICI 


SPECIFICATIONS 


RESPONSE: 20-16000 cps.+2.5 db to RIAA 
ELEMENTS: Ceramic 
OUTPUT: (Westrex 1A) .5 volt rms. 
COMPLIANCE: 2. x 10*CM/dyne 
TRACKING FORCE: 6 grams 
WEIGHT 2.4 grams 
STYLUS: .7 mil 
MOUNT: EIA (RETMA). Standard 4” 
and 7/16” centers 
CHANNEL ISOLATION: 20 db 


stereo report 


THE MISSING LINK to popular-priced stereophonic sound reproduction 

has been found: It’s the new Electro-Voice TOTALLY COMPATIBLE 
Stereo Cartridge .. 
even better than existing cartridges. 


By breaking the stereo cartridge cost bottleneck, Electro-Voice has made 
popular-priced quality stereo a reality. E-V’s ceramic stereo cartridge 
(Model 21D with .7 mil diamond stylus) sells for only $19.50 (Audiophile 
net) and is available now at your audio dealer or from your serviceman. 


. plays the new stereo discs superbly ... LP’s too... 


Here are some of the answers to your questions concerning stereo: 


Q How does the COMPATIBLE E-V Stereo Cartridge 
differ from CONVENTIONAL cartridges? 


A It has the ability to play both the new type stereo- 
phonic discs and conventional records. Inherent in its 
design is an improved monaural performance. Exclusive 
design for rumble suppression of 15 db or better will 
permit the use of Electro-Voice’s Stereo Cartridge with 
any type of changer or transcription player! 


Q Are stereo discs compatible with conventional car- 
tridges? 


A Most cartridges damage the stereo record. DO NOT 
BUY STEREO DISCS UNTIL YOU HAVE AN E-V 
STEREO CARTRIDGE. You may then play monaural 
or stereo discs monaurally. Add a second speaker and 
amplifier, and you have stereophonic sound. 


Q What about modification problems? 


A Using an Electro-Voice Stereo Cartridge, which is 
constructed so that its output is already corrected to 
the RIAA curve, you will not require the equalization 
of the second amplifier. Inserting the cartridge is simple. 
It will fit virtually any standard tone or transcription 
arm. The addition of a second amplifier and speaker is 
not complicated. 


STER 


Q What about record availability? 


A Recordings by major record manufacturers will be 
available in mid-1958. 


Q What effect will stereo cartridges and records have 
on your present equipment? 

A Only your cartridge will be obsolete. All other com- 
ponents are compatible with stereo. 

Q What if you don’t have a HI-FI system now . . . should 
you wait? 

A No. Proceed as before—with one exception: you should 
insist on a stereo cartridge initially. When you are ready 
for stereo, merely add a second speaker and amplifier. 


Q How do you go about getting your Electro-Voice 
Stereo Cartridge? 

A Visit your dealer. If you don’t know the name of 
your nearest dealer, please write Electro-Voice. Ask for 
E-V Stereo Model 21 D with .7 mil diamond stylus or 
E-V Stereo Model 26 DST Turnover with .7 mil dia- 
mond Stereo tip and 3 mil sapphire tip for monaural 
78 rpm records ($22.50). 


don’t buy an sdaslete cartridge ... replace with the 
totally compatible Electro-Voice stereo cartridge 


ELECTRO-VOICE, INC. 
BUCHANAN, MICHIGAN 
CANADA: E of Ca 


EXPORT 


nada Ltd L9OS Avenue 


AA 


RADIART 
VIBRATORS 


Consistently dependable power 


Next time an auto-radio vibrator replacement is called for, 
try Radiart. There’s a complete line for all 6-volt and 12-volt 
applications. And no waiting for the type you want, because 
your local Radiart Distributor maintains a full stock for your 
convenience. Ask him for your free copy of the Radiart Vi- 
brator Replacement Guide, or write to Dept. S-1, The Radiart 
Corporation, Indianapolis 5, Indiana. 


@ PARAPT 
Vibrators 


_Old Hands at Dependability 


KNIGHT STEREO PREAMP 
To the Editors: 

In the January 1958 issue of RapIo 
& TV News there was a report on 
page 92 on the “Knight Stereo-Mon- 
aural Preamp” which we certainly ap- 
preciate. 

However, your writer made an error 
in indicating that this was in the 
Knight-Kit line. Actually, the stereo 
preamp is from our line of wired com- 
ponents and should have been so in- 
dicated. 

J. W. RusBin 
Allied Radio Corp. 
Chicago, Dlinois 


Sorry about our error in this regard. 
All other details concerning the unit 
are correct as shown.—Editor. 

x * oe 
“REPAIRMAN’'S PARADISE?" 

Articles have appeared recently in 
two nationally circulated magazines 
containing serious charges of unethi- 
cal practices by the nation’s radio and 
television technicians. These articles 
placed emphasis on the comparatively 
rare but more sensational examples of 
unethical practice, instead of praising 
the less newsworthy but vast majority 
of competent, honest service techni- 
cians. The Electronic Industries Asso- 
ciation (EIA) Service Committee has 
written to the editors of the two pub- 
lications taking exception to the views 
expressed and indicating that the vast 
majority of technicians are sound, 
ethical businessmen and are techni- 
cally competent. The EIA Letter to 
the Editors goes on to enumerate the 
specific things that the various service 
associations and radio and TV manu- 
facturers are doing to prevent the 
kind of incompetency and dishonesty 
cited in the articles. Following is the 
final paragraph of the letter, which 
summarizes the view of the electron- 
ics industry and our own view on the 
subject as well. 


We, of the electronics industry, be- 
lieve that the TV servicing industry is 
basically sound and that the majority 
of TV servicemen are technically com- 
petent and are ethical and honest 
businessmen, sincerely interested in 
improving themselves and their serv- 
ice to their customers. We also know, 
from actual impartial survey data, 
that over 90% of the American public 
is satisfied with its TV and radio serv- 
ice. Therefore, your article appealed 
directly to about 10% of the TV-radio 
owners and served only to create un- 
founded doubts in the minds of the 
majority. The press should recognize 
these facts and publish them to help 
build the tremendous and vitally nec- 
essary servicing industry instead of 
undermining the constructive work 
that has been and is currently being 
done. 

K. H. Brown, Chairman 
Service Committee, EIA 


J. A. MILLING, Chairman 
Jobber Relations Committee, EIA 
-- 


these valuable all-steel file cabinets with your purchase of 


Pp HOTOFACT the world’s finest TV-Radio Service Data 


NOW—FOR PHOTOFACT 
SUBSCRIBERS! 


NOW—FOR PHOTOFACT LIBRARY 
PURCHASERS! 


NEW EASY-BUY WAY: 


ABSOLUTELY FREE 


HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 5, Indiana 


goth (CD Send me full details on your FREE File cabinet offer and 
EASY-BUY Plan. 


detailer DC I'ma Service Technician: [ full time; [J part time 
NOW My Distributor is: 

Shop Name: 

Attn.:___ 

Address: 


EELS Te ee ee 


SCOTCH 


Magnetic Tape 


BRAND 
Magnetic Tape 


TZ 


Magnetic Tape 200 


The term “Scotch” is a registered trademark of 3M Company, St. Paul 6, Minn. Export: 99 Park Avenue, 
RADIO & TV NEWS 


PRICES! 


Now SAVE UP TO 28% on these three super-strong 
SCOTCH Magnetic Tapes with Polyester backings! 


BRAND 


Good news for tape fans! “SCOTCH” Brand boosts 
production of its new Polyester-backed tapes. So, 
down go prices on three of your favorites! Now's the 
time to take advantage of the big reductions. Save 
as much as 28% on “SCOTCH” Magnetic Tape 150, 
weather-balanced for perfect response in any climate, 
any temperature...“SCOTCH” Magnetic Tape 


This is it—the magnetic tape that makes all the others 
seem old-fashioned. “SCOTCH" Brand waited until 
it had perfected an extended play tape of unmatched 
quality. Now, here it is—the original no-break, no- 
stretch tape. It’s twice as strong, plays twice as long. 
“SCOTCH" 200 Tensilized Double-Length Tape was 
first with a Polyester backing twice as strong as other 


102, popular best seller .. . and brilliant “SCOTCH” 
“High Output’ Magnetic Tape 122. All three tapes 
feature super-strong Polyester backings plus 
“SCOTCH” Brand's own precision oxide dispersion 
for flawless fidelity and exclusive silicone lubrication, 
genuine built-in protection for your recorder head. 
Buy today and enjoy these big, big tape savings! 


first to give you DOUBLE-STRENGTH with double length! 


tapes, first with an ultimate tensile strength of 6.8 
pounds! Others try to imitate “SCOT CH" 200 Tensili- 
zed Double-Length Tape, but no other tape equals the 
outstanding original. So, whysettle for imitations when 
you can buy the original atno extracost? Find outwhat's 
really new in tape recording. Today ask your dealer 
for “SCOTCH” 200 Tensilized Double-Length Tape. 


TVIANUFAcTURING COMPANY 
RESEARCH IS THE KEY TO TOMORROW 


= 


New York. Canada: London, Ontario. ©3M Co., 1958 
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. . or permanent 


BOGEN 
FLEX-PAK 


MAKES EVERY PA JOB AN EASY ONE 


Hagen G0 


— 


pre-engineered fo serve 90% of your sound installations 


BOGEN’S FLEX-PAK LINE has the flexibility you need to meet 

virtually every PA installation problem. Flex-Pak units are 

light, compact, portable, and can be used separately or grouped - 
together. The amplifiers are available in every popular price 

range and power output . . . 13 models in all. That's why, with 

Flex-Pak, you can tailor the sound system to fit the job, with 

none of the fuss and bother of custom installations. 


And remember—you can look to Bogen for all your sound 


Deluxe LX30 30-Watt Amplifier 


4 Microphone Inputs (panel switch con- 
verts one microphone channel for phono 


equipment needs .... speakers, microphones, turntables, tuners, 
and accessories. See your Bogen distributor today. ° 


or tuner); Built-In Remote Gain-Control 
Circuit; Exclusive Anti- Feedback Control; 
Speech Filters; Separate Bass and Treble 
Tone Controls. 

H. 534”, W. 1614”, D. 13”. Wgt.: 25 Ibs. 


EASY SERVICE...EASY INSTALLATION 


Loosen 4 thumbscrews Folds back when not 4 thumbscrews attach Easily erased write- 
and the lid’s off for im use in easy-sliding ewes dhyeing aingsier™ in’s on gain- controls 
fast. easy servicing. wall-mount bracket. mark level settings. 


EVERYTHING 
IN SOUND 


A Division of © The Siegler Corporation 


Superb L330 30-Watt Amplifier 
3 Microphone Inputs (panel switch con- } David Bogen Company, Paramus, N. J., Dept. S-4 

verts one microphone channel for phono Gentlemen: Please send me descriptive ‘catalog on your BOGEN FLEX-PAK 
or tuner); Speech Filters; Separate Bass 
and Treble Tone Controls. 

H. 534”, W. 1414”, D. 13”. Weat.: 24 Ibs. 


Public Address Equipment and 24- ~page, illustrated brochure, “What You I 
Should Know About Sound Systems.” | 


| NAME 


FIRM —— es 
Check one (1 dealer [( distributor [5 sound specialist | 


CITY ZONE STATE — 


Me cues came cms enem cues coe eae me oe ome Gs a ee 


MAIL COUPON TODAY 


PUBLIC ADDRESS EQUIPMENT AND INTERCOMMUNICATION SYSTEMS 


RADIO & TY NEWS 


MANUFACTURERS OF HIGH—FIDELITY COMPONENTS 


ADIO-TELEVISION © 


SPRAY BERRY 


*« « « « This great industry is begging 
for trained men... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Television Service Techni- 
cians...are needed at once! Perhaps you’ve thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now—~/just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Radio-Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business. 


- e 
Complete Facts Free— Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—aill free. No obligation...no salesman will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
at home in spare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop-bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that’s in store for you! 


SPRAYBERRY Academy of Radio-Television 


1512 Jarvis Avenue, Dept. 25-F, Chicago 26, Itinois 


Mail This Coupon Now—No Salesman Will Call 


of Radiv-Television 
Dept 25-F, 1512 W. Jarvis Ave., Chicago 26, tit. 


Please rush ail information on your ALL-NEW Radio-Tele- 

Set niins Plan. I A per pee this does not obligate me 
no salesman wi upon . Include N - 

alog and Sample Lesson FREE. si —— 


April, 1958 
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PHILCO announces 


the 1958 Philco power- packed | 


», PLUS 10’ 


BATTERY PROGRAM 


NOW, MR. DEALER GET UP TO 
10% OFF ON EVERY PHILCO 
PORTABLE BATTERY YOU BUY! 


Plus 


A BEAUTIFUL 
PHILCO BATTERY 
COUNTER DISPLAY! 


Yours free with your 
battery order. Make up 
your own package with 


batteries you use every day. : 
with your order 
This attractive battery co t display is de- of $7500 (or more) Th) 
signe rvs take vs barns nimum counter spac 


Shows off wide ety of batteries. Acts a Philco Batteries 
a silent salesman sane store. 


Plus i Consational Free Offers! 


ional 
items you want from the sensatio 


free 0 


LOOK AT THESE FREE OFFERS 


(These in addition to the special portable battery discount.) 
Select any combination of premiums 
you want! 


FREE OFFER NO. 1 


$3.50 VALUE 


50 foot heavy duty extension 
cord and protected utility 
light. Yours with every $35.00 
battery purchase. 


FREE OFFER NO. 5 


$7.50 VALUE 


Heavy duty hand truck... 
A must in every service shop. 
Holds up to 500 Ibs. With 
$75.00 worth of batteries. 


FREE OFFER NO. 9 


$19.95 VALUE 


Philco deluxe tube caddy that 
catries up to 250 tubes. 
When you buy only $200.00 
worth of batteries. 


FREE OFFER NO. Z 


$3.50 VALUE 


Flashing lantern and big pow- 
erful searchlight, complete 
with battery. When you buy 
$35.00 worth of batteries. 


FREE OFFER NO. 6 


$7.50 VALUE 


Six tri-color beam flashlights 
for normal use and for safety 
signalling. Takes only $75.00 
worth of Philco batteries. 


FREE OFFER NO. l () 
niga of 


$19.95 VALUE 


Stanley executive tool set 
with selected Stanley highest 
quality tools. When you buy 
$200.00 in batteries. 


WORLD WIDE DISTRIBUTORS OF 


Service Parts © Power Packed Batteries © Universal Components ¢ Long Life Tubes ¢ Heavy Duty 
Rotors © Star Bright 20/20 Picture Tubes © Long Distance Antennas ¢ Universal Parts and Accessories, 


FREE OFFER NO. i 


$3.50 VALUE 
Six 2-cell prefocused flash- 
lights finished in gleaming 
chrome. With $35.00 worth 
of power packed batteries. 


FREE OFFER NO. 7 


$7.50 VALUE 


Rugged ‘Buckeye’ all-steel 
utility steps. Rubber treads 
and seat. With your order 
for $75.00 in batteries. 


FREE OFFER NO. l l 


$19.95 VALUE 


“‘Luxo” lamp. Perfect glare- 
free illumination. Fully ad- 
justable. Only $200.00 worth 
of batteries and it’s yours. 


Re 


FREE OFFER NO. 4. 


$7.50 VALUE 


‘*Pace’’ deluxe bathroom 
scale with magnified dial, 
When you order $75.00 worth 
of Philco batteries. 


FREE OFFER NO. $ 


$7.50 VALUE 


Six 5-cell powerful flashlights 
with prefocused spotlight for 
distances up to 1500’. Yours 
with $75.00 worth of batteries. 


See your 
Philco 
Distributor 
or 

mail this 


Coupon 


| Philco Corporation 
Accessory Division 
Attn: Cari Areschoug 


t 
SR emer mane nt Se 


Philadelphia 34, Penna. 


1 would like more information on Philco’s Power Packed 
“Plus 10" Battery Program.. 


a ‘ 
PHONO CARTRIOGE 


.+.+ performance 
surpasses 
any other 
separate 
cartridge! 


The unique moving-magnet Dynetic Principle pro- 
vides exceptional freedom from distortion and ex- 
treme linearity of response. It has the same wide 
response range (20—20,000 cps, + 2 db) as the fa- 
mous Studio Dynetic arm and cartridge combination. 
There is no magnetic attraction to steel turntables 
and external hum pickup is virtually eliminated. The 
Professional Dynetic has high needle compliance 
(3 x 10° centimeters per dyne) and tracks at 3—6 
grams, depending on the tone arm used, It is easily 
installed in transcription and high fidelity record 
changer tone arms. 

Ask for a demonstration of the Professional 
Dynetic at your hi-fi dealer’s—and you'll hear hi-fi 
reproduction you never dreamed possible with a 
separate cartridge. 

THE PROFESSIONAL DYNETIC 
Model MS5d (i-mil Diamond)........ $27.50 net 
Model Mé6s (3-mil Sapphire)......... $15.00 net 


REPRODUCER 


Souuiaie Bidios. Pong net. 


aloes amen Frees 


SHURE BROTHERS INCORPORATED 
: ¥ AVENUE * EVANSTON. ILLINOIS* U.S.A. 


| W. D. RENNER has been appointed vice- 
president in charge of special services 
| of Howard W. Sams 
| & Co., Inc., Indian- 
apolis electronics 
jengineering and 
| publishing firm. 
| One of the twelve 
persons who formed 
| the nucleus of the 
/company in 1946, 
|Mr. Renner has 
| served in executive assignments in the 
| sales and engineering divisions and in 
|a liaison capacity with receiver manu- 
| facturers, electronic parts.distributors, 
| sales reps, and service technicians. He 
| will further expand these activities in 
| his new position. 
He is vice-chairman of the EIA serv- 
| ice committee, an engineering gradu- 
| ate of Purdue, a director of the Elec- 
| tric League of Indianapolis, and is 
active on several industry committees. 
} * * * 


HARMAN-KARDON has announced the 
acquisition of a building at 110 Hopper 
St. in Westbury, N. Y. The new plant 
| will supplement production facilities at 
|520 Main St. . . . AEROVOX CORPORA- 
| TION has moved its West Coast Divi- 
sion facilities to Burbank, Calif. and is 
combining it with its CINEMA ENGI- 
| NEERING DIVISION at 1100 Chestnut St. 
| Separate factory rep organizations will 
| be maintained for the two lines 
| GENERAL PRODUCTS CORP. of Union 
| Springs, N. J., has just completed an 
extensive plant expansion program 
which increases floor space over two 
and one-half times the original area 
. ROHN MANUFACTURING COMPANY, 
Peoria manufacturer of a complete line 
of TV and communication towers, has 
acquired an additional 13,750 square 
feet of floor space by utilizing two 
buildings near the firm’s present main 
plant-office building. Construction has 
also begun on a new and greatly en- 
larged galvanizing plant which will 
| contain approximately 7000 square feet 
of space ... UNITED STATES ARMY 
COMBAT SURVEILLANCE AGENCY has 
moved from the Pentagon to new quar- 
ters at 1124 N. Highland St., Arlington, 
Va... . ZENITH RADIO CORPORATION 
has opened a unique “showcase” on the 
ground floor of the new Tishman 
Building at the corner of 53rd St. and 
Fifth Ave. in New York. The company’s 
radio, TV, and high-fidelity models will 
| be displayed but no sales will be made 
| at the “showcase” location . . . CHES- 
| TER CABLE CORPORATION of Chester, 
N. Y., has increased its total plant area 
| to 200,000 square feet to provide addi- 
| tional production, storage, and labora- 
| tory facilities ... SYLVANIA ELECTRIC 


PRODUCTS INC. has announced plans 
for a new 50,000 square foot laboratory 
and administrative headquarters build- 
ing for its Mountain View Laboratories 
in California. Completion is scheduled 
for later this year .. . The Micronics 
Division of ELGIN NATIONAL WATCH 
COMPANY will occupy a new 60,000 
square foot headquarters and combi- 
nation development-production plant 
about September Ist of this year. The 
new plant is on the southern outskirts 
of Palatine, Ill, a suburban area 28 
miles northwest of Chicago . . . VIDEO 
INSTRUMENT COMPANY, INC. has 
moved its engineering, manufacturing, 
and general office facilities to 3002 
Pennsylvania in Santa Monica, Calif. 
The firm was formerly located at 2340 
Sawtelle Blvd. in Los Angeles. 


* * * 


A. A. WARD, executive vice-president 
and director of Altec Companies, Inc., 
has been elected 
president of the 
firm. 

After graduating 
from Texas A. & M. 
with an electrical 
engineering degree, 
Mr. Ward worked 
four years for 
Southwestern Bell 
Telephone Company in Houston and 
in 1929 joined Electrical Research 
Products Incorporated to install and 
service theater sound equipment. 

In 1937, he became head of specialty 
engineering with the newly formed 
Altec Service Company and has been 
associated with the firm ever since in 
various executive capacities. 

He will maintain offices in the new 
Altec Lansing Corporation headquar- 
ters in Anaheim, California. The com- 
pany also has offices in New York and 
in Los Angeles. 

= 


* * 


ORRADIO INDUSTRIES, INC. has estab- 
lished two new divisions to handle the 
growth of its tape line. The Instrumen- 
tation Tape Division will be headed by 
James D. Grady, Jr. while the Audio 
Products Division will have Robert D. 
Browning as manager .. . STRETCH 
WIRE CORP. has been organized to 
provide extensible cable for the elec- 
tronics industry. The firm has set up 
sales offices at P. O. Box 893, New 
Rochelle, N. Y. and is headed by 
Michael L. Kaplan .. . LITTON IN- 
DUSTRIES has acquired all of the com- 
mon stock of MONROE CALCULATING 
MACHINE COMPANY and will continue 
to operate the firm with its present 
management ... The Board of Direc- 
tors of VAN NORMAN INDUSTRIES, INC. 
has voted to integrate INSULINE COR- 
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anatomy 
of the 
tube... 
LESSON #1 


How RCA builds special 
prescription grids...extends 6AF4-A life! 


RCA’s redesign of the 6AF4-A has resulted in minimized slump, product uniformity, 
and projected average life of 4,000 hours or more! 


Here are some of the materials RCA “prescribes” in manufacturing the new 6AF4-A. The 
grid is plated with Palladium, a rare metal capable of withstanding high temperatures. 
The use of this grid structure minimizes interelectrode leakage, prevents grid 

loading, and as a result, provides stable tube performance. The cathode, 

a nickel alloy, is specially selected to reduce interface resistance 

and thus minimizes slump. The use of pins which are silver-plated 

reduces skin effect at ultra high frequencies and improves 

tuner performance. 


All these features, in addition to dynamic life tests, help to assure 
long and dependable performance. No wonder RCA’s 6AF4-A is tops! 


So, here’s the #1 lesson in radio, phonograph, and TV service— 
when ordering tubes for replacement, specify “RCA Tubes only.” 


RADIO CORPORATION OF AMERICA 
@ Electron Tube Division Harrison, N. J. 


New SATELLITE Antenna 


with amazing rotating BALL— 
rotates 360° in every direction 
to mount anywhere on any car! 


MOUNTS TOP OR SIDE COWL, TOP FENDER, 
SIDE FENDER, REAR DECK OR ROOF. 


The “SATELLITE” is truly out of this world, because no 
other antenna in the world is more versatile, more beautiful 


or more durable. 


MOUNTS EASILY, QUICKLY FROM THE OUTSIDE! 


New, simplified split-washer mounting base twists easily 


into position beneath cowl. Reduces installation costs. 


MAST ADJUSTS TO ANY DESIRED ANGLE! 
As the “SATELLITE BALL” rotates 360° in every direction, 
the mast may be set at any angle you prefer. Locks perma- 


nently into position. 


HI-QUALITY MATERIALS AND CRAFTSMANSHIP! 
Triple chromed, 3 section mast with sturdy, anti-rattle con- 
struction, extends to 57°’. 100% shielded Mylar cable. 
Made by the world’s largest maker of automobile antennas 
...a@nd guaranteed in writing for the full life of the car. 


4 No wonder...lt's tops for 58! 
) 
| MODEL | SEC. | LEN. CABLE | 
| BT-1 3 | 25.57" 48” 
Model BT-1 
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PORATION OF AMERICA and TRANSI- 
TRON, INC. into a single unit to be 
known as the Electronics Division of 
VAN NORMAN INDUSTRIES, INC. The 
address will be 186 Granite St., Man- 
chester, N. H. . . . CARMINE-PADEN 
ASSOCIATES, manufacturers’ rep firm 
has changed its name to CARMINE A. 
VIGNOLA ASSOCIATES. The address, 
P. O. Box 569, Jefferson City, Mo., 


| remains unchanged .. . PYRAMID 
INSTRUMENT CORPORATION of Lyn- 


brook, N. Y. has announced the for- 
mation of a new division to be known 
as SARGENT ELECTRIC CORPORATION. 
Factory facilities are located at 630 
Merrick Road, Lynbrook, N. Y. 


GUSTAF A. WALLENSTROM has been 


| named to the newly created position 


| of consulting engi- : 


neer on antenna sys- 
tem structures for 
the General Elec- 
tric Company’s 
Technical Products 
Department in Syr- 
acuse. e 
In his new post, 
Mr. Wallenstrom 
will be responsible for liaison and con- 
sulting work with department market- 


| ing, field-service, purchasing, and 
| legal units and with outside customers 


and vendors. In addition, his wide ex- 
perience gained in more than 28 years 
as a design and structural engineer 
for radio and TV antennas, towers, 
and foundations will be utilized for 
improving present products and de- 


| veloping new ones. 


He has been with the company 


| since 1924. 


x + * 


THOMAS ALLINSON has been named 
president and chief operating executive 
of the Weston Instruments Division of 
Daystrom, Inc. as well as Daystrom 
Systems Division of La Jolla, Calif., 
and Daystrom-Weston Industrial Divi- 
sion of Poughkeepsie, N. Y. ... Filtors, 
Inc. of Port Washington, N. Y., has 
named LOUIS DE LALIO to the post of 
chief research and development engi- 
neer and added MICHAEL GIORDANO 
to its engineering staff .. . The Special 
Products Division of Stromberg-Carl- 
son has named MARTIN T. ZEGEL to the 


| post of product planning manager and 


upped WILLIAM E. CUTLER to sales 
manager of commercial products .. . 
RICHARD N. GOLBACH has been named 
to the newly created position of vice- 
president in charge of marketing for 
the Semiconductor Division of Hoffman 
Electronics Corporation, Evanston, IIl. 
. . . The post of sales manager of the 
manufacturers’ division has been filled 
by United Catalog Publishers, Inc. with 
the appointment of GEORGE M. KERNER 

. . CURTIS KELLEY is the new sales 
manager for consumer products of 
National Company Inc. He will be re- 
sponsible for the sale of the firm’s am- 
ateur and short-wave receiver line and 
marine products . .. Rockbar Corpora- 
tion has appointed THOMAS B. ALDRICH 
industrial sales manager. He was for- 
merly associated with Presto... ED 
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IO-ELECTRONICS 


You get 19 big kits 
of equipment! 


GOOD JOBS ...MORE MONEY 
SECURITY... ALL CAN BE YOURS 


YOU are needed in the great modern Tele- 
vision-Electronics industry. Trained techni- 
cians are in growing demand, at excellent 
pay, in sales and service, manufacturing, 
broadcasting, telecasting, communications, 
research, and many other important branches 
of the field. National Schools Master Shop- 
Method Training, with newly added lessons 
and equipment prepares you in your spare 
time right in your own home for these fasci- 
nating opportunities. OUR OUTSTAND- 
ING METHOD IS PROVED BY THE 
SUCCESS OF GRADUATES ALL OVER 
THE WORLD! 
YOUR TRAINING IS ALL INCLUSIVE 

We prepare you for a long list of job 
opportunities. Thousands of TV and Radio 
receivers are being sold every day—more 
than ever before. And, now, Color TV is 
here. Applications of Electronics in industry 
—AUTOMATION~are growing in tre- 
mendous strides. The whole field is alive — 
opening up new, important jobs rapidly. 
National Schools complete training program 


qualifies you in all phases of the industry. _ 


YOU EARN WHILE YOU LEARN 


Many students pay for their entire training — 
and more — with spare time earning. We'll show 
you how you can, too! Early in your course you 
receive material that shows you how to earn 
extra money servicing TV and Radio receivers, 
appliances, etc., for friends and acquaintances. 
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1. Television . . 
including Color Ty 


2. Radio... AM, FM 
3. Industrial Electronics 
4. Communications 


n Al 


YOU GET EVERYTHING YOU WEED 

Clear, profusely illustrated lessons, shop- 
tested manuals, modern circuit diagrams, 
practical job projects—all the valuable 
equipment shown above—many other ma- 
terials and services—consultation privilege 
with our qualified staff, and Graduate Em- 
ployment Service. EVERYTHING YOU 
NEED for outstanding success in Electronics. 


INDUSTRY NEEDS YOU. NATIONAL SCHOOLS 
WILL TRAIN YOU. SEND FOR FACTS TODAY 
NO OBLIGATION. 

YOU LEARN BY SHOP METHOD ... 
you do servicing, circuit analysis, and do 
over 100 down-to-earth experiments. You 
build a Superhet Receiver and a modern TV 
Receiver, from the ground up, including a 
new, big screen picture tube. You also re- 
ceive a professional, factory-made MULTI- 
TESTER. All of this standard equipment is 
yours to keep . . . at just one low tuition. 


LEARN ALL 8 pHases 
BY SHOP METHOD 


ip 


hases of 


NATIONAL 


of THE INDUSTRY 
HOME TRAINING 


5. Sound Recording 
& Hi-Fidelity 


6. Automation 
7. FCC License Preparation 
8. Radar & Micro Waves 


0 
ted 
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GI Training 


SCHOOLS 


LOS ANGELES 37, CALIF. 


NATIONAL SCHOOLS, 


TECHNICAL TRADE TRAINING SINCE 1905 


LOS ANGELES 37, CALIFORNIA 
7 GET FAST SERVICE — MAL NOW TO 
! NATIONAL SCHOOLS, DEPT. RH-48 
4000 $. FIGUEROA ST. 
: Rush free TV-Radio “Opportunity” Book and sample 


LOS ANGELES 37, CALIF. 


lesson. No salesman will call. 


NAME 
ADDRESS 


CITY. 


ZONE 


! 
MH 
! 
! 
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CE) Check if interested ONLY in Resident School training at Los Angeles 
VETERANS. Give dote of Dischorge 
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with NEW 
JERROLD FM Range Extender 


Simply connect a Jerrold FM Range Extender between the antenna 
and your FM tuner or receiver...and enjoy all the FM stations 
you've wanted to hear! Jerrold’s FM Range Extender pre-amplifiers 
boost the strength of signals at the antenna 18 times... bring in 
distant stations you never heard before...increase the enjoyment 


of stations you now receive. 


Features: 

* 20 DB S/N ratio with 
0.6 pv input 

* High RF gain and output 

* Full FM band width 


Available in two models for 
either indoor or outdoor 
operation. 


Indoor Model 406A-FM 


USE YOUR TV ANTENNA 
TO IMPROVE FM RECEPTION 


Use Jerrold’s popular low-cost MULTI SET 
COUPLER to connect your FM receiver to your 
TV antenna... for greater FM pleasure. 


See The Jerrold FM RANGE EXTENDER and MULTI SET COUPLER 
at leading distributors or write: 


JERROLD Bente 


SHAFER is now heading a new market 
research unit in the Newark, N. J., 
sales office of Blonder-Tongue Labora- 
tories .. . Shure Brothers, Inc. of Ev- 
anston has named VINCENT E. EITZEN 
to the post of technical assistant to the 
president of the firm. He has been as- 
sociated with the company for 17 years 

. JOSEPH B. CEJKA is the new gen- 
eral sales manager for electronics at 
The Gabriel Company of Cleveland .. . 
The Distributor Division of P. R. Mal- 
lory & Co., Inc. has named FRANK P. 
VENDELY to fill the newly created post 
of merchandise manager . .. ©, ROBERT 
LANE has been named eastern regional 
manager of Andrew Corporation of 
Chicago. He will maintain offices in 
Westwood, Mass. ... Midwest Research 
Institute of Kansas City, Mo. has an- 
nounced the promotion of HAROLD L. 
STOUT to the post of assistant manager 
of the engineering division. 

* * * 
HAROLD A. DeMOOY has been appointed 
manager of receiving tube operations 
for the Electron 
Tube Division of 
Radio Corporation 
of America. 

Prior to his new 

appointment, Mr. 

DeMooy was mana- 

ger of manufactur- 

ing for the com- 

pany’s receiving 

tube activities in Harrison and Wood- 
bridge, N. J., Indianapolis, Ind., and 
Cincinnati, Ohio. 

A native of Cleveland, he attended 
Purdue University where he majored 
in electrical engineering. He joined 
RCA in 1926 as an engineer and has 
served the firm in various executive 
and engineering positions ever since. 


a > es 


R. K. SODERQUIST has been named vice- 
president and general manager of /n- 
dustrial Tubes, Inc., Geneva, Illinois 
manufacturer of industrial control 
tubes. He will also continue his post 
as a director of the firm. The company 
also announced that WILLIAM D. BALL 
has been appointed design engineer and 
will head up all of the design and de- 
velopment activities for the tube 
maker .. . HEYWARD A. FRENCH has 
been named an executive engineer at 
Federal Telecommunication Laborato- 
ries, Nutley, N. J. He has been with the 
company since 1943 .. . The Helipot 
Division of Beckman Instruments, Inc. 
has named KARL E. HELLER sales man- 
ager. He joined the parent firm in 1955 
... S&S A. STANDING has been ap- 
pointed an assistant to the vice-presi- 
dent and general manager of Raythe- 
on’s Receiving Tube and Semiconductor 
operations. Prior to joining the firm 
13 years ago, he was associated with 
North American Philips Co. . . . The 
appointment of WILLIAM KORNHAUSER 
as vice-president has been announced 


| by Federated Purchaser, Inc. He has 
| been with the distributing firm for 18 


years ... PERCY L. SPENCER has been 

elected senior vice-president of Ray- 

theon . . . Rockbar Corporation has 
(Continued on page 121) 
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RCA INSTITUTES offers you the 

finest of home study training. The equipment 
illustrated and text material you get with each 
course is yours to keep. Practical work with very 
first lesson. Courses for the beginner and the 
advanced student. Pay-as-you-learn. You need pay 
for only one study group at a time. 


Send for this 
FREE Book Now 


prehensive training in Television and Electronics. Day an 
evening classes start four times each year. 
Detailed information on request 


E= SCHOOL courses in New York City offer com- 
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| RCA INSTITUTES, Inc. Home study Dept. N48 


350 West Fourth Street, New York 14, N. Y. 
Without obligation, send me FREE 52 page CATALOG on Home 
Study Courses in Radio, Television and Color TV. No salesman 
will call. 


Korean Vets! Enter discharge date 
In Canada — RCA Victor Co., Ltd. 
5001 Cote de Liesse Rd., Montreal 9, Que. 
To save time, paste coupon on postcard. 
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Sylvania 


T'V ‘T'uner 


'l'ubes 
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“R-S metered” at 


Simplified schematic is a typical cascode circuit in which 
double-triode amplifiers are tested for transconductance 
ond plete current under actual operating conditions. In this 
way, Sylvania offers you maximum assurance of proper 
circuit performance when you repair TV tuners. Regardless 
of make or model TV, Sylvania tuner tubes mean depend- 
ability backed by industry's most exhaustive dynamic 
testing program. 


Type by type, Sylvania's own JEMC (Joint Engineering and 
Manvfacturing Committee) establishes test conditions 
which represent the most realistic measure of a tube's 
ability to stand up in the sets you service. Their working 
knowledge of the needs of TV tuner manufacturers even- 
tually means greater service profits through less call- 
backs for you. 
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ELECTRONIC TUBE 
SYVAUNANLTA 


= 


MAOE IN U.S.A. 


SVAN ANVA 


ELECTRONIC TUBE 


SYLVANITA 


ELECTRONIC TUBE 


200 me for controlled, 


¥ SYLVANIA 


LIGHTING 
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aependable performance 


Measuring input resistance and capaci- 
tance of all TV tuner tubes at 200 mc, 
places important controls over gain and 
tuning characteristics. This and many 
other tuner tube tests have been devel- 
oped by Sylvania to provide you with 
maximum assurance of dependable per- 
formance regardless of make, model, or 
age of the TV sets you service. 


All tuner tubes are fixed-bias tested 
under conditions which simulate actual 


RADIO - 


ELECTRONICS 


applications in TV sets. Cascode types 
are subjected to series Gm and series Ib 
tests in typical circuits. In addition, all 
types are checked both before and dur- 
ing life tests for serviceability at high 
and low line voltages. 


Protect yourself against costly and 
unnecessary callbacks. Specify Sylvania 
TV Tuner Tubes in the new yellow and 
black carton. 


Sytvania Evectric Propucts Inc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Bidg., Montreal 


* TELEVISION - 


ATOMIC ENERGY 


29 


CBS cuts call-backs through approved-for-production design 


Here a tube from the laboratories of CBS development 
engineers is being readied in pilot production for mass 
production. It may be a CBS original, standard type, or 
improved tube. The aim is the same: To insure depend- 
able, trouble-free performance through approved-for- 
production design. Teams like this test in pre-production 


all CBS tubes . . . receiving, special-purpose, cathode-ray 
...and semiconductors. Their approved designs give you 
reliable products like the 6-DQ6, 6626, CBS-Colortron and 
2N155. It’s easy for you to take advantage of this 
approved-for-production design. Insure yourself of mini- 
mum call-backs always by asking for CBS always. 


Reliable products 
through Advanced-Engineering 


CBS-HYTRON, Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc. 
For the best in entertainment tune to CBS. 
RADIO & TV NEWS 


Latest Information 
on the Electronic Industry 


By RADIO & TV NEWS’ 
WASHINGTON EDITOR 


PAY-TV TEST PLAN SPANKED BY HOUSE COMMITTEE—By a 17-7 vote, the 
House Committee on Interstate and Foreign Commerce told the FCC recently 
that the toll-TV issue should be settled by Congress ... In a resolution, 
the Representatives told the Commission that it was the consensus of the 
committee members that the public interest will not be served by granting 
authorizations for subscription—television because ... "it has not been 
established to the complete satisfaction of the committee that authority 
to license such an operation comes within the power of the Commission." . ° 
The resolution also pointed out that pay-TV... "operations might lead to 
a partial blackout of the present system of TV authorizations with possible 
injury to the present system in particular communities, if not throughout 
the nation..." . « Committee members said that the action was based in part 
on the tremendous anti—-pay-TV mail flooding the offices of Congressmen. 
Representative William L. Springer reported that he had received over 8000 
letters and over 400 telegrams; Congressman Peter F. Mack said that he 
had over 10,000 letters and over 2000 wires strongly voicing "no" to 


fee—television. 


FCC STRIVING TO END CHANNEL SHORTAGE, CONGRESS TOLD—The FCC is . 
"striving desperately to find some way of easing the television—channel shortage 
" Chairman John C. Doerfer told the House Interstate and Foreign Commerce 
Subcommittee on Legislative Oversight, during a recent hearing in Washington. 
. . “We can't seem to get it off the ground," he added, but the Commission is 
trying . . "to get a competitive TV system operating through the country." 


STEREO TAPE-—DISC BOOM PREDICTED—A boom in stereophonic tape and 
phono players is ahead, leading specialists have reported at meetings in 
the east, midwest, and on the coast. According to one such expert, a 20 per— 
cent increase can be expected in the sale of stereophonic recorders and at least 
a 50 per-—cent boost should obtain in stereo tape sales . .. RCA is so sold on 
stereo that it has developed, and plans to introduce in early summer, a four- 
channel player-recorder featuring a new cartridge for quarter-inch 3$ ips 
tape. The record department of RCA has also announced that it will probably 
have stereo discs for distribution in the fall of the year. 


RADIO PRODUCTION IN '57 BEST IN TEN YEARS—Radio set production during 1957 
had its best year since 1948, according to Electronic Industries Association. 
Sales were up 12 per-—cent over '56 .. . The phenomenal growth, many have said, 
has been due to the increasing interest and popularity of records, since radio 
has served to fam@liarize listeners with the latest releases . .. EIA records 
also indicated that 15.4—million radios were made during '57; 1.6—million were 
transistorized portables and 2.9—million were transistorized auto radios 
The books also showed that over 50 per-cent of all the auto receivers made used 


transistors. 


BRIGHTER RADAR DISPLAYS TO BE INSTALLED IN AIRPORT CONTROL STATIONS—Radar 
traffic controllers will soon direct aircraft from well-lighted rooms instead 
of from semi-—darkness, according to CAA. Thirteen new scan—converter units 
providing this daylight viewing—costing over a half-million dollars—have 
been ordered . . . Heart of the equipment is a two-gun cathode-ray tube made in 
France by the Compagnie Generale de Telegraphie sans Fil de Paris. Until now 
CAA has been using old World War 11 surplus military horizontal scopes. 


OPERATING TV STATIONS NOW OVER 500—As we went to press, the FCC 
records showed that there were 502 commercial TV stations operating. Of 
this number 418 were using the v.h.f. channels and 84 were on ultra-high . . 
Bermuda's first commercial television station recently took to the air with the 
call letters ZBM-TV. The station boasts the smallest potential viewing audience 
of any TV station in the world but one of the richest markets. The resident 
41,000 population owns an estimated 4000 TV sets. 
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RCA Model WF-12A, Radi a ion Geiger counter. a 2 to has = ternal probe. Priced bes and head nes $34. 
less batteries. Kit of 2— XX« 4s Sarees De ” plus , 2 flas “Ss. 29 ex Ag siae : — ae - ae, 
$154. 'S0—McGEE’ S PRICE—S$37.95 


=~ Mode! WF- ae coment Geiger counter for amateur and profess use. Exp anium or check x Sor ito. fall 
t S ibs. tn alum aneey 7 Weenie Indicates . a og Be ee Tg ae 8 ag 4 
mete . res 2—671 voit [——— axes ‘oer 3 g3. flashli ne ‘lie. Battery kit, $3.d0's ore, 3 3 yd 
100, 0-1000 and 0-10,000 counts per minute. A terrific value from McGee. Model WF-10A with tubes an: eadphone, less 
batteries, $29.95. Battery kit. $5.29 extra. i 
MODEL WF-12A Souter $149. 50—McGEE'S PRICE—$34.95 
i . e — ane a Pay , nomen Uses mee sopettive —— tube. Test sam- 
x. : presence of radioac , > ter, neo 
A and headpaones. ar 4s ries and 3 22 flashlight cells. Gattery kit $5.29 extra. py tte 5 ~~ ag : 
b - aoe Se Pog —e per minute. A terrific value. RCA WF-11A, Sale price, $37.95 with tubes and headphone. Battery kit, $5.29 extra 
i i 
RCA Mode! WF-1SA (not illustrated). Has 10 sensitive tee 2 ran RCA Modei meson (not itt parete®. Has 10 iti tubes, 
to 100,000 coun minute. Size, 11° x4%/"x *. ig’ 3 ibe. 200,000 cou per sale ute. Siz re xd xTYa Welont 8 8 5 toe: WF-12A 
$s" Sy 5.00. McGee's Sale price, $99.50. Sattere kit, oct cy F- pets, "S750. 00. McGee's ‘tale ories. $14 
‘ ext 


i6 Ww tts New, 1958 mode! Imperial ie Line 16 watt p. .. nay amplifier (20 watts peak) 
a 4 95 — with’ built-in pre-amplifier. Full Fange audio response from 18 to 22.000 cps. ual 
tone goatreres a is 2 bass and full 15 gb treble bo Dost Input ~~ iyo yo Sas 
recorder and p - on ° am nera 
y as as the famous G.E. RPX-O50, RPX-0S2 
Factory Wired Hi- Fi Amp id tal og position, sete soheuhay Switeh selects inputs and record 
Model with B- 128x t pedance > ao or 16 A. hi in ae ity om 
mation offers: 4 | ne 
speaker boerd, $51.95; with new B2s0x. 4 . apoae. : ot See, oS eeeee added cost) mate ~~" <4 
board, $59.95; with Noreico 9762M, $69.95; with mahogany finish speaker systems. Size: Sie" tell pay wide, 8” front to back. Shi 
H-4H cabinet speaker system, $69.95. wt. 15 Ibs. Mode! SL-20 Imperial, List price, McGee's Sale price, $34. 


NEW 1958 “COMPLETE HI-Fi SPEAKER SYSTEMS IN CABINETS" 


The new, 1958 Hollywood 4-speaker systems are aogignne to _- coottete Si and 91 sys are in the oer Biond or Mahogany 
reproduction from your Hi-Fi audio amplifier or F . B37” tall, 27% a 344" frent back. Enclosure is 
Juke Box full bass response. Built-in LC crossover networks. acoustically lined to approach an i . Ideal for any Hi-Fi system 
closed, acoustically lined. Standard models 35” oot. s a 25” and priced at worth of speakers alone. LC crossover network and variable 
wide. Deluxe models 37” oa 2742" wide, —— lo ¥ brilliance contro!. Features heavy woofers and horn tweeters. 
le will ship mahogany 
mpGntnt Ba, A ee one watt 91, > 
oops 


extra. Choice of Mah or Blond finishes 
uniess you specify Ce s ue ag ee me 
moo. H-4H R-. EM, 39.9: Ss, res mper 
au yweed _— 2-4Z SYSTEM, $49.95 a, wis 
i i a zZ-4Z, ollywood 4-speaker 
wi cps. _ 28 
Choice of Mahogany *, Biona. finish 
Cone 6.8 oz. Alnico V magnet, alu- 
minum voice coil woofer, plus 6” f 
mid-range and 2—S” tweeters. BSuilt- is —S anc 
ariable brilliance LC crossover \e oes 81, speaker system. Ship. wt. 
Mode! 4H, ship. wt. SS LC Lg # Z-4Z, 80 ibs. Sale price, $69.95. 
Larger deluxe ship. . we "3? ibs. price Ss. 
Larger je price, $89.95. 


deluxe cabinet, Ss. 0° en 
World Famous Imported from Holland 
NORELCO HI-Fi PM SPEAKERS 


: ie 12” Model 9762-M reg. $59.97 Sale Price $39.95 
mid-range aa | ¢” bi i 12” Model 9760 reg. $32.97 Sale Price $19.95 
Dri control. 8” Model 9750 _reg. 
.. 1 6 x, S-way, | NORELCO Mode! 9762—12”" wide 
Hi-Fi speaker system. AU PHILE VaLue $30.00. to 1 i 
SALE. ‘pRice $18.95. mcoee fee $39.9: 
DELUXE HI-FI 25 WATT SPEAKER BOARD $29.95 Hi-Fi PM speaker, 
peakers mounted on a i5.000 cps ww 5 ice coil imp. 8 ohms—new 
For installation = your w magnet gives 6.000 \e Reguiar $32.97 net, on sale at 
s” 10” McGEE for only $19. 
NORELCO Mode! 9 


the two | to 8 oh é.3 = to 20,000 t, 20-watte. a ae are Sow Atate 

over network. i connect e o leads any m am ifier or x cps @ > vee i 

< rom 18 to 17, = cps. AB matched for finest audio magnet se eae gauss. Regular $22.17 net, on sale at McGEE for only ‘$s. 95; 
McGee -9s. 10.00. 


FM-AM rad gd 
or 


es 22 TUBE ESPEY FM-AM TUNER-AMPLIFIER SALE 99° 


Espey Mode! 700G-50IG, complete 14 tube FM-AM tuner and matching PRICE 
8 tube, 24 watt ultra-linear amplifier. A regular $199.50 value on sale 
at McGee for $99.95. Features AFC on FM. Receives broadcast 550 to 1700 kc and FM, 88 to 
108 mc. Built-in preamplifier. Separate bass and treble controls, record equalization. Response, 
10 cps to 20,000 cps, auxiliary input jacks. Tuner chassis is 14” long, 8” high, 10° deep. 
(Leatherette cabinet for tuner only, $7.9 extra.) Amplifier 12"x6"x5” (push-pull, parallel 6Vé 
output tubes). Price includes all tubes, knobs and escutcheon plate. Shipping weight 42 Ibs. 
Same ; A true McGee value. 
M/AM TUNER ESPEY 24 Combination offer with Garrard RC-98 changer and 46-052 G.E. cartridge, $174.95, no speaker 
ESPEY 14-TUBe MODEL 7006 MODEL 50IG py {4 included. Why not order a Norelco or our new B-250X speaker board with your Espey? 


ESPEY 14 TUBE FM-AM WITH BUILT-IN HI-Fi AUDIO $69” 


Espey Model HF-250C, 14 tube FM-AM chassis with nent goad ows. 10 watt audio. A true Hi-Fidelity receiver built by 2 
it famous maker of fine custom chassis. Vitra, used in FM and AM circuit gives frequency respo 
of 10 to 22,000 cps. Output taps of 4, 8 and 16 ohms . stages for FM assure high sensitivity. emapunins compensated Fm 
front end for minimum drift. Separate bass and trebie tone controls. agp 

3 position for of al records. 

to 22,000 cps. Harmonic distortion fess age i | a gpd AF —, 8 mv for 

are a 

Size: 73%” x1314" x10" “deep. Ship. wt. 24 ibs. (not mailabie). Model HF-250C Sale ae ao 


pey chassis wi . 60M, 12” Phillips speaker, beth, for 880.98. 
Espey chassis with $99.95 » model 9762M, 12” Phillips speaker, both for $104.95. 


24 INCH CUSTOM | TELEVISION CHASSIS | 129” AUTOMATIC CHANGERS 
8 Stale these saving. Full. power tra transfor mer Tee Bol me A pore 


, shuts off 
: Sider 1344" 
we 13%". wee vM-935 
MONARCH airs, the. tame charger encept the vM- 
UA8H $27.95 udes 45. RPM spindle. $32.95 
base with RPX-OSOA G.E. viriee . 2 mil diamond needie, 


D ’ te ones. 
jieture tube warranty, $133.95 
-O2. 


2 ona board, ‘ -9s. 
5-01, similar in appearance lus except set cartridges. 16%, | 
a ' $99. Somes of the same opeed. Shu 
bs, pate. wt. 15 Ibs. Lar, 
3 automatic Collaro record changer, plugs into any P y wood nting base, $4. 
$24: 95 extra. Uden with in Ronetie flip-over M erys 
UAB-4G050 with latest goneral ectric VR cartri 
VAB-4G052 with latest G.E. cartridge, * mil diamond and 3 mil sapphire stylus, $39.95. 


ALLIANCE “IT” T.V. 34” Latest Garrard Renown I! RC-121 11, latest 1988 Garrard 4 speed changer with 


TUNER REMOTE CONTROL St ae StS Saleh aS Seca dah TETAS 
, ¥ 3 SPEED HI-FICOLLARO  Med*!_.RE-S4,,3 speed 3¥>, 48 and Je BPM) Soy 


McGee Special Purchase Sale! Alliance ‘‘IT’* cartr moplifier - w.. dia- 
r TV set. A small ° tor poy yp - wage, too seiner sort . 1544". For 110 
by 


5 you man 
at $14.00 dealers ntt. McGee offers i 
$4.94, 3 for $12.50 wtih fashlignt Dattorios. Also | stantial saving. Stock No. RC-b4" Gollare, cnanger with 


it for : 
ing and pos' _ Tan” leatkerete covered weed bese, 13 x 14% x 3%", shipped separate 
TELEPHONE VICTOR 2-5092 


te FoB KANSAS CITY 
McGEE RADIO COMPANY nenityance with” onoan. {903 MCGEE ST., KANSAS CITY, MISSOURI 
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exerts $2Y---in High Fidelity the best DUYS 1. a we 


are 


BETTER ENGINEERING Since 1945 EICO has pioneered the 


® 


concept of test instruments in easy-to-build kit form — has become world-famous 
for laboratory-precision instruments at low cost. Now EICO is applying its vast 
experience to the creative engineering of high fidelity. Result: high praise from such 
authorities as Canby of AUDIO, Marshall of AUDIOCRAFT, Holt of HIGH FIDELITY. 
Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, etc. — 
as well as from the critical professional engineers in the field.t 


SAVE 50% Mass purchasing, and a price policy deliberately aimed to encourage mass sales, 


make this possible. 


EASY INSTRUCTIONS You need no previous technical or assembly experience to build any 
EICO kit — the instructions are simple, step-by-step, “beginner-tested.” 


DOUBLE 5-WAY GUARANTEE Both EICO, and your neighborhood distributor, 
guarantee the parts, instructions, performance . . . as well as lifetime service and 
calibration at nominal cost . . . for any EICO kit or wired unit. 


BEFORE YOU BUY, COMPARE a: any of 1200 neighborhood EICO distributors 


coast to coast, you may examine and listen to any EICO component. Compare 


critically with equipment several times the EICO cost — then you judge. 
You'll see why the experts recommend EICO, kit or wired, as best buy. 


+ Thousands of unsolicited testimonials on file. 


HFT9O FM Tuner 
with “eye-tronic” tuning 


HFS2—Speaker System: Uniform loading & natural 
bass 30-200 cps achieved via slet-leaded split 
conical bass horn of 12-ft path. Middles & lower 
highs from front side of 842” cone, edge-damped 
& stiffened for smooth uncolored response. Suspen- 
sionless, distortioniess spike-shaped super-tweeter 
radiates omni-directionally. Fiat 45-20,000 cps, use- 
ful to 30 cps. 16 ohms. HWD: 36”, 1544”, 1112”. 
“. . rates as excellent . . . unusually musical. . . 
really non-directional” -—— Canby, AUDIO. “Very 
impressive’’ — Marshall (AUDIOCRAFT). Walnut or 
Mahogany, $139.95. Blonde, $144.95. 


HFTSO FM Tuner equals or surpasses wired tuners 
up to 3X its cost. New, pre-wired, pre-aligned, tem- 
perature-compensated ‘‘front end"’—drift-free. Sen- 
sitivity, 1.5 uv for 20 db quieting, is 6X that of 
other kit tuners. DM-70 traveling tuning eye. Re- 
sponse 20-20,000 cps + 1 db. Cathode follower & 
multiplex outputs. Kit $39.95*. Wired $65.95*. Cover 
$3.95. “Less cover, excise tax incl. 


HFG1A Preamplifier, providing the most complete 
contro! & switching facilities, and the finest design, 
offered in a kit preamplifier, ““. . . rivals the most 
expensive preamps ...is an example of high 
engineering skill which achieves fine performance 
with simple means and low cost.""—Joseph Marshall, 
AUDIOCRAFT. HFG1A Kit $24.95, Wired $37.95, HF61 
(with Power Supply) Kit $29.95. Wired 95. 


HF6O 60-Watt Ultra Linear Power Amplifier, with Acro 
TO-330 Output Transformer, provides wide band- 
width, virtually absolute stability and flawless tran- 
sient response. “. . . is one of the best-performing 
amplifiers extant; it is obviously an excellent ay 
—AUDIOCRAFT Kit Report. Kit $72.95. Wired $99.95. 
Matching Cover E-2 $4.50. 
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HFG1 Preamplifier 


HFSO 50-Watt Uitra-Linear Power Amplifier with ex- 
tremely high quality Chicago Standard Output Trans- 
former. Identical in every other respect to HF60 and 
same specifications up to 50 watts. Kit $57.95. Wired 
$87.95. Matching Cover E-2 $4.50. 


HF30 30-Watt Power Amplifier employs 4-EL84 
high power sensitivity output tubes in push-pull 
parallel, permits Williamson circuit with large feed- 
back & high stability. 2-EZ81 full-wave rectifiers for 
highly reliable power supply. Unmatched value in 
medium-power professional amplifiers. Kit $39.95. 
Wired $62.95. Matching Cover E-3 $3.95. 


HF-32 30-Watt Integrated Amplifier Kit $57.95. 
Wired $89.95. 


HFS2 50-Watt Integrated Amplifier with complete 
“front end” facilities and Chicago Standard Output 
Transformer. Ultra-Linear power amplifier essentially 
identical to HF50. The least expensive means to the 
highest audio quality resulting from distortion-free 
high power, virtually absolute stability, flawless 
transient response and ‘‘front end’’ versatility. 
Kit $69.95. Wired $109.95. Matching Cover E-1 $4.50. 


HF20 20-Watt Integrated Amplifier, complete with 
finest preamp-control facilities, excellent output 
transformer that handles 34 watts peak pawer, plus 
a full Ultra-Linear Williamson power amplifier circuit. 
Highly praised by purchasers, it is established as 
the outstanding value in amplifiers of this class. 
Kit $49.95. Wired $79.95. Matching Cover E-1 $4.50. 


Prices 5% higher in the West 


HFGO, HFSO Power Amplifiers 


HF12 12-Watt integrated Amplifier, absolutely free of 
“gimmicks”, provides complete “front end” facili- 
ties & true fidelity performance of such excellence 
that we can recommend it for any medium-power high 
fidelity application. Two HF12’s are excellent for 
stereo, each connecting directly to a tape head with 
no other electronic equipment required. Kit $34.95, 
Wired $57.95. 


HFS1 Two-Way Speaker System, complete with fac- 
tory-built cabinet. Jensen 8” woofer, matching Jensen 
compression-driver exponential horn tweeter. Smooth 
clean bass; crisp extended highs. 70-12,000 cps + 6 
db. Capacity 25 w. Impedance 8 ohms. HWD: 
11” x 23” x 9”. Wiring time 15 min. Price $39.95. 
THE HI-Fi EXPERTS SAY: 
“For those who have been looking for a well- 
engineered yet inexpensive power amplifier, the 
newly-released EICO Model HF20 unit might offer 
a simple solution to their problem. Not only does 
this unit provide 20 watts of power but the cir- 
cuit incorporates a preamplifier and a variety of 
controls on a single chassis.” 
William A. Stocklin, Editor, RADIO TV NEWS 


“The new EICO ‘standard’ speaker system... 
produces sound that to my musical ears rates as 
excellent, from high top to clean low bottom.” 

Edward Tatnall Canby, AUDIO Magazine 


Fill out coupon on other side tor FREE CATALOG 
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Over 1 Million EICO instruments in use the world over. 


the specs prove it. 
your BEST BUY is 


‘ (EICO- 


for COLOR & Monochrome TV servicing 


FREE CATALOG 


shows you HOW T0 SAVE 50% 


on 50 models of top quality 
professional test equipment. 


MAIL COUPON NOW! 


150 ke to 435 me with ONE generator! Sener 
value than generators selling at 2 or 3 times its 
cost! Ideal for IF-RF alignment, signal tracing & 
trouble-shooting of TV, FM, AM sets; marker 
gen.; 400 cps audio testing; lab. work. 6 fund. 
ranges: 150-400 ke, 400-1200 ke, 1.2-3.5 me, 
3.5-11 me, 11-37 me, 37-145 me; 1 harmonic 
band 111-435 me. Freq. accurate te +1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
tant alignment freqs. Etched tuning dial, plexi- 
glass windows, edge-lit hairlines. Colpitts RF osc. 
directly plate-medulated by K-follower for 
improved mod. Variable depth of int. mod. 0-50% 
by 400 cps Colpitts osc. Variable gain ext. ampli- 
fier: only 3.0 v needed for 30% mod. Turret- 
mounted coils slug-tuned for max. accuracy. Fine 
& Coarse (3-step) RF attenuators. RF output 
100,000 uv; AF sine wave output to 10 v. 50-ohm 
output Z. 5-way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
12AU7, 12AV7, selenium rectifier; xmfr-operated. 
Deep-etched satin aluminum panel; rugged grey 
wrinkle steel cabinet. 


FOR MORE 


TURN PAGE 
( ror VALUES 


nw 


NEW! DYNAMIC 
™ CONDUCTANCE 
iY TUBE & TRANSISTOR 
| 6 TESTER +666 
KIT WIRED 
$69°5 +109" 


COMPLETE with steel cover and handle. 


SPEED, ease, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
ow ao Compesite indication of Gm, Gp & peak 
us sel of any | of 4 combina- 

tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series-string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 
meter sensitivity (1% shunts & 5% pot). 

10 SIX-position lever switches: freepoint connec- 
tion of each tube pin. 10 pushbuttens: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi-section tubes in 
merit tests. Direet-reading of inter-clement leakage 
in ohms. New gear-driven rollchart. Checks n-p-n & 
p-n-p transistors: separate meter readings of ecel- 
lector leakage current & Beta using internal dc 
power supply. Deep-etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter $4.50 


NEW! 


COLOR 
and Monochrome 

DC to 5 MC LAB & TV 
5” OSCILLOSCOPE 

#460 

WIRED 

5129” 

e Features DC Amplifiers! 


Flat from DC-4.5 mc, usable to 10 mc. VERT. 


AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct-coupled & push-pull thrueat; K-follower 
coupling bet. stages; 4-step freq-compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps-100 ke (ext: cap. for range to | cps); pre- 
set TV V &H positions; auto. sync. ampl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge-lit engraved lucite graph screen; 
dimmer; filter; bezel fits std photo equipt. High 
intensity trace CRT. 0.06 usec rise time. Push-pull 
hor. ampl., flat to 400 kc, sens. 0.6 rms mv/in. 
Built-in volt. calib. Z-axis mod. Sawtooth & 60 cps 
outputs. Astig. control. Retrace blanking. Phasing 
control. 


NEW! PEAK-to-PEAK 
VIVM #232 & UNI- 


Send for 
FREE CATALOG 


now 


#4 
KIT $79.95 
Wired $129.50 


#625 
KIT $34.95 
Wired 


e' 


* tests 600 
Sine 
‘tubes 
¢ illuminated 
roll-chart 


& ‘eae audio 
inputs. 
Special noise 
locator. Calibra- 
ted wattmeter. 


KIT $24.95 
Wired $39.95 


DELUXE MULTI-SIGNAL TRACER 2147 


20,000 Ohms / Volt 
MULTIMETER 2565 
KIT 24.95 
Wired $29.95 


&& 1000 Ohms / Volt 
MULTIMETER 
24536 


KIT $12.90 
Wired $14.90 


Reads 0.5 ohms 
—500 megs, 10 
, mmfd—5000 mfd, 
power factor. 


KIT 
$19.95 
Wired 
$29.95 
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SURVEY ¢ thejfnew @esigns 34 
A ine majg@t TV anuffcturer 

shows that last Pear’s thends are 
largely continued and additibnal em- 
phasis is being placed on a§tomatic 
features. Most set makers §eem to 
have found that a variety of @fferent 
models is still needed to suf each 
customer’s taste. However, this gen- 
erally means that the identical chassis 
is usually available in many different 
cabinet styles, tube sizes, and combi- 
nation arrangements. Consumers’ 
preferences for a particular finish, 
style, or color are becoming more im- 
portant in determining choice, since 
set prices and performance do not 
vary as much among different manu- 
facturers as they did years ago. 

This is also evident from a study of 
the circuits of the latest TV receivers. 
There has been no radical change in 
circuitry for several years, although 
the use of 110° picture tubes and the 
addition of power tuning have affected 
design somewhat. A host of new tube 
numbers are appearing in the 1958 
models, but none of these tubes is 
radically different from its predeces- 
sors. Internal construction and slight- 
ly improved characteristics, as well 
as more economical manufacturing 
techniques account for most of the 
variations. Controlled warm-up heat- 
ers have already been in use, es- 
pecially in lower-priced sets and trans- 
formerless portables. Practically every 
manufacturer offers some  power- 
tuning scheme with remote control 
as an optional accessory. There are, 
nevertheless, circuits as well as chas- 
sis and design features which are of 
interest to the service technician. Re- 
mote controls will not be discussed 
here since they have already been 
the subject of other articles in this 
magazine. 


The Emerson Line 
Emerson receivers 120380-H, 1203- 
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TV Circuits 


hort picture tu 


The R T847 (left) is especial- 
ly designed i8<egrner placement. 
The Emerson 1478™.Eldorado” 
ight) is one of many sets tf a- 
ture“ajannel-indicator window 
to make“waping more convenient. 


remote controls, packaged 


cifeuits—are there other recent trends in TV? 


77-C, and 120381-M feature a pen- 
tagrid noise-gate circuit, somewhat 
similar to many other sets except that 
here it alone provides all clipping and 
sync-separating action. A triode in- 
verter feeds a very simple dual-seleni- 
um diode which acts as phase 
discriminator for the single-coil hori- 
zontal oscillator. 

Another unusual arrangement in 
these sets is the vertical oscillator and 
output amplifier which uses a single 
triode and beam-power output tube 
without a blocking oscillator trans- 
former. A similar circuit will be de- 
scribed later in more detail for the 
RCA receiver. In some of the Emer- 
son models noted, the FM detector 
consists of two crystal diodes while in 
other models a 6DT6 quadrature type 
of detector, related to the gated-beam 
type, is used. The application of the 
horizontal-retrace blanking signal to 
the grid of the video amplifier differs 
from the usual practice of feeding 
blanking pulses direct to the picture 
tube socket. It is also interesting to 
note that all Emerson sets now use 
printed-wiring subassemblies. 


Westinghouse Chassis 


Another example of the use of 
printed wiring is the Westinghouse 
series of “Silver Safeguard” 110° and 
90° deflection models. Here the printed 
wiring looks embossed or “deep- 


etched” and, in addition, a protective 
coating has been applied. This coat- 
ing, an epoxy resin, is baked on to keep 
moisture and corrosion out. For the 
service technician, unfortunately, the 
epoxy coating is a mixed blessing. If 
it is necessary to replace a component, 
the coating may have to be removed 
to solder the leads to the board. In 
most repairs of this type, the service 
technician will prefer to clip off the 
leads of the defective part, scrape 
them clean, and connect the replace- 
ment to the old leads. In some in- 
stances this is not practical—the 
epoxy coating must be removed. Care- 
ful scraping with a sharp tool will 
tend to chip the coating off gradually. 
As with many a new service technique, 
this practice may result in some early 
difficulty and frustration, but will 
eventually become familiar. 

Another method is to use a chemical 
solvent such as Desolv 292, made by 
Ram Chemical Corp., but extreme 
care must be taken to avoid expesing 
other components to this solvent: it is 
powerful enough to ruin many capaci- 
tor and resistor coatings. The best 
method of applying the solvent to the 
required area is to soak a piece of cot- 
ton with it, and then to place the cot- 
ton over the epoxy coating. The sol- 
vent takes several hours to work and 
the cotton should be wetted again, 
possibly with a medicine dropper. 
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Fig. 1. Many Philco 
sets use a diode shunt- 


ed across the inter- 
carrier if. amplifier 


to provide limiting. 


21csi2 


Fig. 2. Typical circuit 
for the Halolight fea- 
ture, which has been 
continuingly popular 
in Sylvania TV receiv- 
ers over the years. 


After the repair has been made, the 
exposed printed wiring can be coated 
with coil dope or some similar 
material. 

Other features of the Westinghouse 
receivers include the firm’s first use of 
the new silicon diodes as power recti- 
fiers for the “B+” supply. These recti- 
fiers are quite small and are expected 
to be extremely stable and reliable. To 
overcome the problem of applying 
“B+” to the various tubes before the 
filaments have heated up, the West- 
inghouse receivers use a _ resistance- 
type time delay in series with the 
“B+” lead. As the tubes draw fila- 
ment current, a resistor in series with 
the a.c. line is heated up. This heating 
bends a bi-metallic contact strip grad- 
ually towards a contact which then 
applies “B+”. As long as filament 
power is drawn, the time-delay de- 
vice remains activated; that is, contin- 
ues to apply “B+”. 

Another interesting feature in the 
Westinghouse receivers is the arrange- 
ment of the tuner, tuning motor, and 
station-index wheel. The tuning motor 
is located at the upper right, just 
above the screen, and drives the tuner 


through a bead-chain link. Also linked 
to the tuner is a wafer-switch type of 
“tuning wheel.” This wheel is adjusted 
by the installing service technician. It 
acts as a “local-fringe” switch and 
also determines which stations the 
power tuning should skip. As a station 
is tuned in, the wheel automatically 
switches the receiver gain to the de- 
sired individual setting. 

The remote-control unit offered as 
optional equipment for all power- 
tuned models operates on the a.c. 
power line and does not connect di- 
rectly to the receiver. Instead it trans- 
mits control signals, modulated on a 
carrier current, back into the power 
line. In turn, these are picked up by 
the TV receiver through its own a.c. 
cord. Some additional information 
about this system is included in the 
article entitled “New Westinghouse 
TV Circuits,” which appeared in the 
February 1958 issue of this magazine. 

The remote unit controls only vol- 
ume and station selection. While this 
would seem to leave too many impor- 
tant adjustments out of the hands of 
the remote user, other features of the 
receiver itself tend to make additional 
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Fig. 3. The novel 
“two-story” chassis, 
with the top portion 
consisting of compo- 
nents mounted on a 
printed - wiring board, 
developed by Sylva- 
nia for narrow cabinet 
depth with 110° tubes. 
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adjustment unnecessary. The use of 
AFT (Automatic Fine Tuning), also 
described in the referenced article, 
eliminates the need for individual fine 
tuning. Also, the individual signal- 
strength adjustments for each chan- 
nel dispense with the need for varying 
contrast and brightness controls. 

To obtain reasonably good sound 
quality in limited space, some of the 
smaller receivers in the line use a 
wather novel loudspeaker, which meas- 
ures 10 x 25g inches and is mounted in 
front just over the picture-tube 
screen. 


Philco Innovations 


With the exception of the 8H25 
chassis all of the other new Philco 
models have some rather unique and 
new circuit features in the audio i-f. 
and vertical-sweep section. As shown 
in the circuit of Fig. 1, the pentode 
section of the 6BY8 operates as a 
4.5-me. sound amplifier and the diode 
section of the same tube is connected 
to the high side of the primary of the 
discriminator transformer. If the 
45-me. signal exceeds the diode bias 
voltage, the diode will clip or limit. 
Note that the cathode is at a d.c. po- 
tential of 103 volts due to rectified r-f., 
while the plate voltage on the diode 
is 63 volts. This means that the maxi- 
mum amplitude of the 4.5-mc. sound 
if. across the discriminator-trans- 
former primary will be kept to no 
more than 40 volts peak. In most 
sound sections, whatever limiting ex- 
ists is accomplished through grid- 
leak bias on the grid of the last sound 
if. amplifier. Diode limiting of this 
type is not new, having been used be- 
fore in some commercial and govern- 
ment equipment, but its use in TV 
audio circuits is an innovation. 

In the vertical-sweep section, the 
Philco models all have a dual triode 
operating as both multivibrator and 
output amplifier. This practice, be- 
coming established among many 
manufacturers, saves the price of the 
blocking-oscillator transformer. In the 
Philco circuit, the same grid-to-plate 
feedback exists as in a basic Eccles- 
Jordan multivibrator. 

Another feature in all Philco sets 
is the universal use, not only of printed 
wiring, but also of packaged cir- 
cuitry. An example is the horizontal 
phase-detector circuit shown in Fig. 
6, which operates with a special seleni- 
um dual diode. All resistors and ca- 
pacitors are encapsulated, with only 
the externally connected junctions 
being brought out. The reader will be 
familiar with the type of packaged 
circuit used in many vertical integrat- 
ing networks for years, but this is the 
first time that a total of 10 separate 
such packages is found mounted on 
various printed-wiring boards. A serv- 
ice technician who does not have a 
complete stock of Philco replacement 
circuit packages might build up at 
least part of such a circuit with con- 
ventional components. Lead lengths 
must be kept to a minimum to avoid 
regeneration or other troubles. 
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In the Philco model 8H25 chassis, 
two germanium power-rectifier di- 
odes are used in place of the selenium 
types. Connected in a voltage-doubler 
circuit, these diodes are mounted on a 
single frame. They are rated for 300 
ma. and are expected to perform with- 
out aging over a very long period of 
time. 


New Sylvania Models 


The new Sylvania line of TV sets is 
not too different from the general 
trend as far as circuitry is concerned. 
Most models use a selenium horizon- 
tal phase detector of the type already 
shown in Fig. 6, and have a pentagrid 
noise gate, in this case the 3CS6. The 
chassis layout is rather novel as can 
be seen in Fig. 3. In place of the pre- 
vious vertical or horizontal chassis 
below the picture tube, Sylvania has 
now split the chassis up and located 
the iff and video section on an upper 
deck. This arrangement will be popu- 
lar with service technicians since it 
makes most circuits accessible from 
several angles. It also permits over- 
all reduction in receiver size and 
depth, especially helpful since the new 
110° picture tubes are used. The top 
chassis consists of a single printed- 
wiring board and a total of four pack- 
aged circuits, including the audio 
de-emphasis circuit, vertical-retrace fil- 
ter, and audio-coupling networks. For 
more information concerning the chas- 
sis, see “A Portable with the 110° 
CRT,” May, 1957. 

The Sylvania “Halolight” has been 
a popular feature for many years, but 
its circuit has rarely been published. 
In Fig. 2, we therefore present a typi- 
cal “Halolight” circuit. Note that a 
separate transformer is used with in- 
ternally grounded center tap and that 
several series resistors regulate the 
brightness. Open or shorted series re- 
sistors or a defective switch can some- 
times become service calls, although 
generally speaking this is quite rare. 


Setchell-Carlson 1958 Sets 


Fig. 4 shows the outstanding fea- 
tures of the Setchell-Carlson models 
very clearly. Continuing a previously 
established policy, the new chassis is 
broken up into five major subassem- 
blies, each of which can be removed 
and serviced separately. The tuner is 
just such a separate unit in most ex- 
isting sets, but here the low- and high- 
voltage power supplies, video section, 
and audio section are also housed in 
separate units. The model 158-RP 
shown in Fig. 4 contains a built-in AM 
radio and provisions for phono con- 
nections. In the power supply’ sub- 
chassis, a transformer is used together 
with a selenium voltage doubler, and 
the vertical oscillator and output 
stage are located on the same chassis. 

The center sub-chassis contains the 
i.f., video, and audio sections—the lat- 
ter features push-pull output. In the 
horizontal-sweep and high-voltage 
section the a.f.c. circuit contains two 
1N60 crystal diodes and a slightly 
atypical cathode-coupled multivibrator 
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Fig. 4. The “unitized” Setchell-Carlson consists of five major subassemblies. 


which employs a plate ringing coil. 
The ATR Line 


Among the various TV set manufac- 
turers, ATR is one of the few firms 
which does not use printed wiring. 
The stress in this line of receivers is 
obviously more on quality than on 
competitive pricing and this is appar- 
ent from the various circuit features 
as well. Fig. 5 shows part of the 
ratio-detector circuit and the location 
of the ratio-detector balance control. 
Correct setting of this potentiometer 
will provide minimum audio hum and 
the best sound-detection linearity. It 
should be set only during the sound 
if. alignment and is not intended for 
use by the customer. The sound out- 
put is through push-pull 6AQ5’s, driv- 
en by push-pull 6AV6's. 

While the vertical sweep uses a 
blocking oscillator circuit, the output 
stage is a 6CM6 beam-power tube 
with special linearity-compensating 
feedback from plate to cathode. A 
rather elaborate four-tube video if. 
section provides high adjacent chan- 
nel rejection through tuned traps. 


RCA KCSI16B and Others 


RCA has one model which is rather 
unusual in that it combines a table- 
model TV set with a 45-rpm record 
player. This model, the “Bellevue,” 
contains a 14” receiver and a small 
phonograph in a very compact cabinet. 
Other RCA models follow more con- 


ventional practices and contain most 
of the same circuit features already 
described for other sets. The FM de- 
tector is the 6DT6 type, driving a 
6DS5 output amplifier which feeds 
three separate speakers. Another in- 
teresting aspect of some recent RCA 
models is the introduction of the 
5AS4A full-wave rectifier tube to take 
the place of the 5U4. 

Printed-wiring boards are used 
throughout and three different pack- 
aged-circuit assemblies take the place 
of the audio limiter bias, sync filter, 
and vertical-sweep networks. The last 
of these is shown to the left in the 
circuit of Fig. 7, which is the previ- 
ously mentioned vertical oscillator and 
output system used in a number of 
new TV receivers. In this illustration, 
only the essential components are 
shown, and such connections as those 
for vertical retrace elimination are 
omitted. The output amplifier in Fig. 
7 is a 6CZ5 pentode, the grid bias of 
which determines the vertical line- 
arity. Differentiated-pulse feedback 
from the plate of the output tube is 
applied to plate and grid of the 6CG7 
in such a way as to linearize the oscil- 
lations due to grid-to-plate coupling 
in that tube. The 6CG7 circuit is 
basically that of a phase-shift oscilla- 
tor triggered by the integrated verti- 
cal-sync pulses. The frequency of the 
phase-shift oscillator is regulated by 
varying the positive grid bias. This 
causes grid current to be drawn and 


Fig. 5. ATR adds a ratio-detector bal- 
ance control, for use in alignment, to 
improve linearity and minimize noise. 
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Fig. 6. Philco uses a dual seleni- => 
um diode as a horizontal phase detector 
in conjunction with a packaged circuit. 
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Fig. 7. Zenith uses an unusual vertical oscillator and output circuit. 


sets up a negative bias. Variation of 
the oscillator plate voltage varies the 
height in the usual manner. 

For the service technician, this type 
of circuit should not present any diffi- 
culty, especially if accurate wave- 
forms and voltage data are available. 
In a set like the RCA, where a single 
package is used for five resistors and 
seven capacitors, a defect or change 
in value of any of them may require 
replacement of the entire package. 
Because good vertical sync and line- 
arity depend on the correct values of 
these various integrating, differenti- 
ating, and phase-shifting components, 
replacement is possible only with a 
close-tolerance substitute. 


Zenith 1958 Models 


The absence of printed wiring and 
the use of power and remote-control 
tuning are the outstanding features of 
the new Zenith line. Among new 


tubes, Zenith uses a_ series-filament 
version of the 6BU8 sync-separator 
and a.g.c. amplifier, which is also 
found in the new Olympic and other 
sets. Zenith adds cooling fins to its 
power transformer which dissipate 
the heat generated inside the trans- 
former. 


New Motorola Chassis 


These models use the same type of 
vertical-sweep circuit as described in 
detail for the RCA sets and therefore 
do not have a vertical blocking-oscil- 
lator transformer. Except for the 
TS428 chassis, they do not employ 
printed wiring but do use some pack- 
aged circuits. In the TS425 and 
TS427, silicon diodes are used as 
power rectifiers and, as one of the ex- 
ceptions in the industry, the TS425 
model does not have a_ voltage 
doubler, using only a single silicon 
rectifier to provide “B+.” 


One unusual feature found in most 
new Motorola sets is the manner of 
adjusting the electrostatic focus. A 
33,000-ohm resistor is located right in 
the picture-tube socket. The service 
technician can connect the focus ele- 
ment either to ground or to this re- 
sistor, which goes to “B+.” This 
connection is made by soldering a 
shorting wire between the respective 
tube pins after it has been decided 
which connection gives best focus. 


The Packard-Bell Line 


All new Packard-Bell sets use pow- 
er transformers but on some models, 
the rectifiers are the new -silicon- 
diode types. In most other respects, 
these models are conventional and 
conform to the trends discussed. For 
example, the vertical sweep also em- 
ploys the triode-pentode combination 
without a_ blocking-oscillator trans- 
former as described for Fig. 7. One 
unique feature of the Packard-Bell 
models is the ANI control found in 
some of these chassis. This control 
sets the operating level of the auto- 
matic noise-inverter tube. As in most 
1958 designs, this tube acts as sync 
clipper and noise-cancelling amplifier, 
but here a separate potentiometer is 
used to set the bias level and thus 
permit variation of the noise and sync 
action depending on local conditions. 
If this control is set for a low noise 
area and then the set is moved into 
a location where a lot of noise is ex- 
perienced, the inverter will not per- 
form correctly and sync will be 
unstable. The customer should be 
cautioned against tampering with this 
control. Although this adjustment 
was actually first introduced several 
years ago, it never came into general 
use. Most manufacturers were con- 
tent to operate these stages at an ar- 
bitrarily fixed level. Packard-Bell has 
gone against this trend. —30-- 


The chassis of Fig. 4 mounts above the CRT in this Setchell-Carlson TV (left) while the Westinghouse set offers automatic fine tuning. 
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Simple Transistor Keyer Unit 


Views of the transistorized keyer unit. 


By ROY A. McCARTHY, KseEaw 


signed to be keyed in the cathode 

of one of the low power stages, 
with clamp tubes or a similar device to 
protect the final amplifier. This is fine, 
except that it is usually rather difficult 
to shape the keying characteristics to 
obtain clickless, well-rounded code. It 
generally requires a combination of in- 
ductance, capacity, and resistance 
which is arrived at experimentally, if 
at all. The result is that a lot of other- 
wise modern transmitters are respon- 
sible for needless interference and 
hard-to-copy signals due to key clicks 
and thumps, etc. 

This little transistor keyer unit will 
solve most of these problems, much in 
the same manner as a vacuum-tube 
keyer would, except it is much simpler, 
and eliminates loss of power due to a 
voltage drop in the keyer. 

Circuit-wise, an inexpensive p-n-p 
transistor (2N135, etc.) is used as a 
power switch. That is, with the key 
up the transistor is cut off and so is the 
tube being keyed, incidentally. With 
the key down the transistor is satu- 
rated, hence the voltage drop across it 
is only a tenth of a volt or so, and 
you're on the air. (See Fig. 1.) 

The RC network of R:, R:, and C; is 
to shape the keying characteristic and 
the resistors also limit the base cur- 
rent of the transistor to a reasonable 
value, since 1.5 volts is about the lowest 
battery voltage available. Since the 
base current is only one or two milli- 
amps, there is virtually no local rf. 
click at the key to be eliminated. With 
high power transmitters, however, an 
r.f. filter may be necessary to prevent 
r.f. pickup on the key from affecting 
the transistor. This would mean adding 
an r.f. choke or two and a bypass ca- 
pacitor across the key leads inside the 
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Mose modern transmitters are de- 


Clickless keyer with negligible voltage drop can be 
used to key the low power stages of a ham transmitter. 


case, not at the key. The author is 
using the keyer unit on a five-watt 
v.f.o. final amplifier stage and obtain- 
ing T9X reports as contrasted to the 
usual T9 report. 

Before jumping right in and adding 
the keyer unit to your transmitter, it is 
advisable to make a couple of checks 
first. 1. Connect a high impedance volt- 
meter (20,000 ohms-per-volt) across 
your transmitter key, with the key con- 
nected for normal cathode keying. If 
the voltage is greater than 20 or 25 
volts, it may be necessary to reduce the 
screen voltage on the tube being keyed 
to about 105 to 150 volts. The screen 
voltage should be from a fixed source 
such as a voltage-regulated supply or 
voltage-divider network, rather than 
from a simple series resistor off the 
high-voltage supply. This is to insure 
that the tube will have a sharp bias 
cut-off point which naturally should 


not exceed the breakdown voltage of 
the transistor to be used. 2. Measure 
the current to be keyed by placing a 
milliammeter across the key. This cur- 
rent should not be much greater than 
50 to 60 milliamperes, the less the 
better naturally. 3. Check the r.f. out- 
put of your rig if it was necessary to 
lower the screen voltage on the tube. If 
the r.f. output is too low, it may be 
necessary to return the screen voltage 
to normal and use two complementary 
transistors in series, back-to-back, as 
shown in the alternate circuit diagram 
below. 

The Zener voltage breakdown point 
of the transistor can be checked with- 
out danger to the transistor by using a 
constant-current source consisting of a 
current-limiting resistor connected to 
a high-voltage source, with a high im- 
pedance voltmeter connected across the 

(Continued on page 153) 


Fig. 1. Schematic diagram and , 
parts list for transistor keyer. 


KEYER CIRCUIT 


Ri, Re-—270 ohm, 2 w. res. 
Cr—1 ufd., 200 v. capacitor 
Jr—Open circuit key jack 


TRANSMITTER CIRCUIT vi 


ALTERNATE KEYER CIRCUIT 


TO TRANSMITTER 


P-N-P 
2ni35 
(8) 
Br—1.5 volt penlite cell 
Vr—“p-n-p” transistor (2N135, etc., 
Ve—“‘n-p-n” transistor (2N78) 


see text) 
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- The photograph that is shown 

above is of the supervisor's 
position at the Army's new mod- 
ern communications center at 
Davis, California. The supervisor is seated at the large control 
board that enables him to exercise a maximum amount of control 
with the least amount of effort. The system currently in use ac- 
tually routes the messages automatically instead of relying on 
hand routing which was formerly accomplished by a message clerk. 


Ultra-Modern 


SIGNAL CORPS 


First large-scale completely automatic 
Army teletypewriter and radio facility. 


the Army has acquired a multi-million dollar, fully auto- 

matic teletypewriter switching and radio transmission fa- 
cility capable of handling a prodigious amount of communi- 
cation traffic generated in continental U. S. and overseas 
military installations. Located at Davis, Calif. approxi- 
mately 90 miles from San Francisco, this first large scale 
switching center is the result of joint effort of the Signal 
Corps Engineering Laboratories and the Automatic Electric 
Co. 

The hub and switching control for official Army teletype- 
writer messages west of the Mississippi River, it is also the 
jumping off point to the Pacific overseas area with high 
power radio channels to Honolulu, Tokyo, and connections 
from that point to all Army installations in the vast Pacific 
area. In the United States it ties Alaska, Seattle, Los An- 
geles, Chicago, San Antonio, and the Pentagon together at 
a common point where messages destined to or from these 
locations may be rapidly switched and relayed to their 
destinations. 

In the United States landline circuits are leased from 
commercial companies to provide dependable main and al- 
ternate message paths to insure uninterrupted communica- 
tions. Equipped to provide protection for highly classified 
traffic originating in the White House, State Dept., Defense 
Dept., as well as other top agencies of the Government, it 
operates 24 hours per day, every day. 

The difference between the new system and the one 
formerly used is somewhat comparable to the difference 
between a dial and manual telephone system. In the old 


Tone am advantage of advances in electronic automation 


Shown here is the main control con- 
sole in the foreground. In the back- 
ground may be seen the frequency shift 
exciters, the patch system, and the 
frequency counting equipment that is 
required at the communication center. 


Ww 


Block diagram of the automatic sys- —> 


tem currently in use. In this arrangement 
an electronic tape reader reads the in- 
coming message tape and determines its 


destination by the combination of per- 
forations on the tape and an electronic 
brain, called a director unit, sets up an 


electrical path across the room to the 


CROSS OFFICE 


NTERCEPT 


t———}--- 


outgoing circuit that is to be employed. 
40 
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By LT. COL. CHARLES J. SCHAUERS 


Chief, Communications Engr. Div., Headquarters, 
Sixth U. S. Army 


system, circuit connections were effected by the route clerk 
carrying the teletypewriter tape across the room to a trans- 
mitter. In the present fully automatic system the message 
“dials” its own path to the addressee. All instances of un- 
usual conditions or circumstances, trouble or requirements 
for special handling are called to the attention of super- 
vising attendants by an automatic arrangement. A large 
panel board with switches and lights keeps the attendants 
informed of the status of all circuits. 

The major advantage of the new system is that it provides 
a speed of handling which cannot be approached in the old 
manual system and does it with an increase in accuracy 
and reliability. Supervisors are trained at the Automatic 
Electric Co.’s school especially set up for this purpose. 
Operations personnel are trained in classes conducted at the 
Davis Station. 

Although the radio transmission facilities are located at 
Davis, receiving facilities are about 37 miles away at Mid- 
dletown, Calif. Signals received there are transmitted by 
microwave and landline to the switching center at Davis. 

All modes of transmission are utilized, including single- 
sideband. Transmitter powers up to 50 kw. are employed. 
A large number of trained engineers are required to main- 
tain and operate the transmitters. 

While this system has cost the Army a great amount of 
money for research, manufacturing, and installation, it is 
expected to pay for itself rapidly in the reduction of operat- 
ing personnel required and in the decrease in service 
message handling time and cost. 

Coordination of engineering for the system is the respon- 
sibility of the Commu ications Engineering Division, Signal 
Section, Headquarters Sixth U. S. Army, Presidio of San 
Francisco, California. 


Shown in this view is the relay ~> 
center general operating area with the 
many tape machines that are employed. 
With this new system it is possible to 
accomplish switching in a matter of 
milliseconds thereby allowing the first 
part of a message to be started on its 
way to its destination while the latter 
portion of the message is still being 
received at the Davis, California center. 


w 


Shown here is the control console —> 
of the message center. If all the out- 
going circuits are busy. the equipment 
will automatically hold the message 
until the circuit becomes available. 
This is accomplished automatically 
in a matter of a few seconds; no 
routing clerks are required for this. 
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Shown above are 
the cross office units 
that are referred to 
in the block dia- 
gram at the bottom 
of the facing page. The monitor 
units that are employed to moni- 
tor the many outgoing channels 
are also partly shown in the 
background of photograph. 


Transmitter engineers are shown here in front of some of the 15 
and 40 kilowatt transmitters that are employed at the center. 


BASIC FACTS 


Background information includes some 


practical material on installation, 


maintenance, and equipment repair. 


for the TV service technician. 

Many of the circuits encountered 
resemble those found in TV receivers. 
Transmitters are new to most service 
people, as well as some receiver cir- 
cuits, but mobile radio has a number 
of advantages as a new field. 

Modern mobile radios are well de- 
signed; reliability is built-in as far as 
possible. Many servicing troubles corn- 
monly found in radio and TV receivers 
seldom occur in mobile equipment be- 
cause of this ruggedness. Some of the 
test equipment now in your shop can 
be used for mobile work such as 
meters, scopes, and tube testers. Some 
new items will be needed, but there 
are excellent types on the market 
which are not high-priced. Such in- 
struments as a modulation meter or a 
highly accurate signal generator will 
soon pay for themselves. 

Mobile radio is the fast-growing, 
two-way voice-communication service 
between two stations, at least one of 
which is mobile or moving. About 
900,000 transmitters have been author- 
ized in this service. (Not all of these 
are actually operating, as figures noted 
later will show.) Usually each in- 


| ee RADIO is a “natural” field 


Fig. 2. A mobile police unit in use. 


stallation has both a transmitter and 
a receiver. Frequency modulation or 
amplitude modulation may be used. 
Both types are on the market, but FM 
is more common. 

Every mobile communicating sys- 
tem is asSigned a certain frequency 
on which to operate, as in commercial 
broadcasting. The most simple sys- 
tem has a base (fixed) station and at 
least one mobile station. 

As the need for increased traffic 
arises, a system of mobile communica- 


EprtTor’s Note: Readers of “The Two- 
Way Mobile Service Business,” which ap- 
peared in our February issue, who have 
become interested in this area will find 
their curiosity further satisfied in this 
article. Here is additional background in- 
formation as well as material on installa- 
tion, service, and repair. 


tions is expanded, using repeater sta- 
tions located at several strategic 
points, in order to gain greater cov- 
erage. These stations pick up all mes- 
sages and rebroadcast at greater power. 

In many installations there is a need 
for several channels on one system. 
There are systems with multi-frequen- 
cies. A typical case would be a large 
installation where vehicles may be 
speaking to each other while, at the 
same time, the base station wishes to 
call a third mobile unit on a different 
frequency. 

Mobile radio has many possible uses. 
Fig. 2 illustrates a police unit in use. 
A delivery truck is reporting to its 
office for instructions in Fig. 3. The 
use of radio in public utility field work 
is shown in Fig. 4. These are only 
some of the applications. The use of 
mobile communications has proved 
itself a time-, money-, and, in many 
cases, a life-saving service. Its un- 
usual versatility lends itself to prac- 
tically every industry and service. 

Fig. 1 shows a typical basic system. 
Base station A is located at any point 
near the fixed antenna. Dispatching 


or two-way conversation may be orig- 
inated from a local control point at 
the base station, or from one or more 
of the remote-control units at B, or 
from both the local and remote-con- 
trol position. The remote-control 
points at B permit two-way conversa- 
tion through the base station to any 
vehicle. A floor-control switch, which 
frees both hands of the operator, is 
shown. A monitoring unit (C) permits 
personnel to hear both the transmitted 
and received messages of the base sta- 
tion. The vehicle, equipped with mo- 
bile unit D, may also speak to the 
other vehicles on the road. 

Frequency bands which are of 
greatest current interest and activity 
are 25 to 54 mc., 146-174 mc., and 450 
to 470 mc. for all emergency services 
(including Police and Fire), construc- 
tion, municipalities, low-power indus- 
trial, utilities, trucking, taxis, etc. 

Frequency assignments in each band 
are usually on a non-exclusive basis; 
that is, several transmitters may 
share the same frequency although 
they are geographically close together. 
The Federal Communications Com- 
mission in Washington, D. C., is the 
agency responsible for licensing and 
controlling mobile radio just as it does 
with AM and FM radio and television 
broadcasting. The FCC approves com- 
mercial mobile equipment, issues the 
station licenses, and provides the li- 
censes for operating and maintenance 
technicians. 

FM is becoming increasingly impor- 
tant as the method of transmission, 
but AM is still in use. FM (phase 
modulation changed to FM) has im- 
portant advantages over AM for mo- 
bile use. Probably the most important 
single advantage is the relative free- 
dom from noise that can be obtained, 
which is important in low-power op- 
eration particularly. 

Mobile land communication has a 
long and interesting history: Early 
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Fig. 1. A basic, two- 
way mobile system, -' 
Base station (A) is @ 
some point near ; 


tion or other vehicles. 


spark transmitters were installed in 
Signal Corps vehicles in 1904. Air-to- 
ground communications operated ex- 
perimentally in 1908. In 1921, station 
KOP (Detroit Police Dept.) was ac- 
tive in land-mobile radio. FM entered 
the radio industry in 1936 and, in 1941, 
the FCC authorized FM for vehicular 
communications. During World War 
II, many excellent FM communication 
sets served all branches of the armed 
forces; since the end of the war, mo- 
bile FM radio has grown very rapidly. 
The gradual emphasis has been to- 
ward higher frequencies, which have 
certain advantages. Those above 100 
mce., for example, have a limited range. 
This can be desirable, since stations 
on the same frequency do not nor- 
mally interfere even when they are 
only 50 to 100 miles apart. Because 
mobile radio channels are on a shared 
basis, it is important to minimize in- 
terference between transmitters on 
the same frequency. 
Citizens Radio Service 
portant branch of mobile radio. 


is an im- 
It is 


Fig. 3. A truck driver gets route changes from his office. 
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intended for private or personal short 
distance radio communication. Any 
citizen of the United States who is 18 
or more Years old may obtain a sta- 
tion license in this service (providing, 
of course, that his application meets 
the general requirements of the Com- 
mission’s Rules and Regulations gov- 
erning the Citizens Radio Service). 
The licensee may authorize the use of 
his station (or stations) by other per- 
sons, but he is still responsible for op- 
eration. 

The increased use of mobile radio 
has brought this field its most im- 
portant technical problem: how to al- 
low more transmitters on the air in 
the assigned bands, which are already 
crowded. Some possible solutions to 
this are sharp i.f. filters for greater 
selectivity; two-level power operation 
where reduced transmitter power is 
used whenever possible; or possible 
single-sideband operation for reduced 
bandwidth. The trend is toward more 
narrow-band equipment to allow more 
transmitters without interference, but 


some of the techniques are still to be 
proven in the field. Some would say 
that none are yet completely satisfac- 
tory from the viewpoint of low cost, 
simplicity, and ease of maintenance. 


Who Uses Mobile Radio? 


The growth of two-way radio com- 
munication has been rapid; according 
to the FCC, mobile radio more than 
doubled from 300,000 transmitters to 
640,000 transmitters in the three years 
from 1952 to 1955. An increase of 
115,000 in a single recent year was 
chalked up, indicating the impressive 
rate of growth for those who are seek- 
ing a promising activity. 

Police departments were among the 
first to use mobile radio and it has be- 
come an important tool in law en- 
forcement. Present users include po- 
lice and fire departments, utilities 
such as gas and electric companies, 
such services as fuel delivery, wreck- 
ers, taxis, auto clubs; emergency 
types of service such as doctors, am- 
bulances, and highway departments; 
as well as aircraft—both commercial 
and private—farmers, general truck- 
ers, mining companies, loggers, fishing 
boats, and construction companies. 
The increased use has created a de- 
mand for more competent service per- 
sonnel particularly those with proper 
FCC licenses, for maintenance and 
repair. 


Typical Mobile Radios 


There are a great many variations 
in mobile radio equipment. A fixed 
(non-mobile) base station is usually 
operated from a.c. power lines and has 
a transmitter power of between 30 
and 250 watts. A mobile station is 
operated from the vehicle’s battery, 
which is 6 or 12 volts d.c. In most 
cases, the mobile transmitter is bhe- 
tween 5 and 30 watts. There are usu- 
ally several mobile stations for each 
base station. Fig. 5 shows several 
typical vehicular radio mountings. A 
is with front-mounting. B and C are 
variations of trunk-mounting. In each 
case, the microphone, speakers, and 
operating controls are mounted near 
the driver-operator. 


Fig. 4. Two-way radio is used in public-utility field work. 


Fig. 5. Typical vehicular mounting 
techniques include (A) front mounting 
and two forms of trunk mounting (B, C). 


Receivers are single-frequency 
tuned, but provisions can be made for 
two-channel operation using two dif- 
ferent local oscillators. The receivers 
are adjusted at the factory to receive 
only their assigned frequency. Typi- 
cal receivers have crystal control for 
the local oscillator frequency—some 
sets have automatic frequency control 


Fig. 6. Typical v.h.f. frequency meter 
used for two-way is extremely accurate. 


systems. Single, double, and triple su- 
perheterodynes are used. Selectivity 
is between 20 and 40 kc. or better and 
sensitivity of one microvolt or better 
is common. Mobile radio receivers 
have squelch circuits, to prevent an 
output from the speaker when no 
transmission is being received. Some 
receivers have selective-calling ar- 
rangements to enable the base station 
to choose among several receivers on 
the same frequency. 

One interesting feature is the great 
number of different equipment sys- 
tems that can be made up from a very 
few basic units. The beginner may 
be overwhelmed by the number of dif- 
ferent types of equipment in the line 
of a given manufacturer. As an ex- 
ample —a_ basic transmitter-and-re- 
ceiver combination is a single mobile 
unit. Any number of different oper- 
ating frequencies can be used. Any 
transmitter can have any of several 
different power ratings. Power sources 
such as vibrators, dynamotors, combi- 
nations of these, and 117-volt a.c. 
power (for base stations) each make 
an installation different. Equipment 
can also be mounted in one of several 
ways. 

All of these variations mean that a 
single basic combination can be used 
in many different ways. But, from 
the servicing point of view, there is 
fortunately a great similarity: aside 
from minor considerations, an entire 
class may be treated in the same way. 


Servicing and Repair 
A radio or television service techni- 
cian going into the mobile radio busi- 
ness will have some of the necessary 
test equipment, but not all of it. Re- 
pairing mobile radio is more exacting 
than ordinary radio or television re- 


pair for several reasons. The techni- 
cian making the required frequency 
checks on transmitters, by law, is re- 
sponsible to the FCC for the accuracy 
of his work. 

Since a mobile radio is an integral 
part of the business of the user, and 
not a medium for entertainment, the 
customer needs the radio for everyday 
use and his equipment must have peri- 
odic checks. True, if he is a trucker 
he can still use the truck although the 
radio does not work, but the loss of 
income because of missed pickups or 
half-empty trucks is serious and he 
will be satisfied only with a rapid re- 


turn to service of his radio. In a sense, 
the mobile-radio user considers peri- 
odic checks and preventive mainte- 
nance in much the same way he con- 
siders the lubrication of his truck. 
Both are required for uninterrupted 
service. 

Mobile radio servicing has both 
greater rewards for the repairman and 
also greater responsibility. One part 
of this responsibility concerns the use 
of test equipment. This equipment 
must be accurate, reliable, and suita- 
ble to the special requirements of mo- 
bile radio. Test equipment such as a 
tube tester, a v.t.v.m., a multimeter, 
r.f. and a.f. signal generators, a bat- 
tery eliminator, and a _ capacitor 
checker are normally found in a tele- 
vision repair shop and are useful for 
some aspects of mobile radio work. 
The signal generator should, of course, 
cover the necessary frequency ranges 
but, for some servicing, it must be far 
more accurate than ordinary test 
equipment. Other equipment, not used 
for television or radio servicing, is also 
required. 

A frequency meter covering all 
bands is needed to keep the transmit- 
ter on the proper frequency so that it 
will be received by other stations and 
so that it will not interfere with sta- 
tions assigned to a different frequency. 
Fig. 6 shows a frequency meter de- 
signed for mobile radio work. This 
meter is accurate to 0.001%; it covers 
the band from 20 to 640 mc. 

A modulation meter is needed both 
for AM and FM. The modulation 
meter in FM measures the deviation 
(bandwidth) of the FM carrier. This 
deviation must not exceed 15 kc. and 
the meter must respond to peaks of 
the audio voltage, not average values. 
A typical meter is shown in Fig. 7. 

Dummy r.f. loads are also required 
to simulate actual conditions of oper- 
ation and, at the same time, to pre- 
vent any radiation of the signal. A 
grid-dip meter is also very useful; this 
is a calibrated resonant circuit which 
permits the measurement of a tuned 
circuit without applying power to the 
equipment. 

Other measuring equipment for 
bench work includes various bridges, 
meters, and an oscilloscope. 

Mobile radio needs more competent 
service technicians, properly licensed, 
who understand mobile transmitters 
and receivers. —0- 


Fig. 7. A modulation 
meter, like this unit 
made by Gertsch. is 
used to measure peak 
deviation of the FM 
carrier (bandwidth), 
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ube Checkers a 
Promote 
Service 


UST A FEW years ago, service as- 

sociations were urging upon their 

members the necessity to drop the 
practice of free tube testing. Time 
was required to perform such tests 
—valuable time—and, if the service 
dealer failed to place a proper valua- 
tion on it, he as good as told his cus- 
tomers that he did not think much of 
his own services. Thus, the argument 
went, the dealer was entitled to a 
nominal charge of five or ten cents 
per tube to cover his costs and to es- 
tablish tube testing as a professional 
service. The underlying argument is 
as sound today as it ever was, but 
there is no longer the same unanimity 
in carrying it to the stated conclusion 
as far as tube testing is concerned. 
The context in which the argument is 
made has been changed too much by 
many factors, some of them out of the 
control of the service industry. 

The rage for do-it-yourself activity 
is too far advanced in all fields for 
service to ignore its effects or pretend 
that it doesn’t exist. Furthermore, 
there are now many tube checkers 
whose operation has been so simplified 
that the non-technical may operate 
them with reasonable reliability. Most 
important, service now lives in a 
strange merchandising atmosphere 
that marks, in many ways, a return to 
the philosophy of the general store, 
on a much grander scale. Five-and- 
dime stores are selling foodstuffs and 
clothing. Food supermarkets are sell- 
ing books and records. Drug chains 
are selling appliances, house furnish- 
ings—and tubes. 

The defective tube—or the one, 
rather, that turns out not to be de- 
fective—is the legitimate starting 
point for a more complicated service 
call. Even the tube sale itself, when 
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Putting a tube tester in front of the 
layman is not enough when his set 
goes bad. An essential third ingredi- 
ent is the skilled electronic specialist. 


One strategy for winning back the tube sales 
that have been spirited away by the drug store. 


that is the only thing needed to put a 
set back in operation, is an important 
personal-contact and income factor to 
the service shop. In answer to the in- 
roads made by the drug store, the 
supermarket, and other businesses, 
many service dealers now say, “If you 
can’t beat ‘em, join ’em.” 

Such dealers are themselves making 
use of testers that can be operated 
by the customer. Thus cancelling out 
the one great competitive advantage 
offered by other sellers of tubes, they 
go on to press the many additional ad- 
vantages of coming to established 
service shops when TV sets go bad. 


Service shops can be counted on to 
sell reliable tubes of known quality. 
They will employ legitimate simpli- 
fied testers rather than those in which 
accuracy has been sacrificed for the 
sake of easy operation. Since even the 
best inanimate checker cannot pass 
judgment in those many “twilight” 
cases as to whether the tube should be 
changed or the circuit should be in- 
vestigated, the skilled professional is 
always at hand for consultation. We 
do not know whether this approach is 
the long-term answer to the problem 
of encroachment. At least, however, 
the battle has been joined. —30- 


THIS MONTH’S COVER 


HE TV set owner on this month's cover has strolled 
into Sil-Rad Laboratories, located on New York 


City's Second Avenue, with some tubes from his de- 
fective set. Along with a check of some suspicious 
tubes, he has the advantage of consulting with 
Arthur Silverberg, Sil-Rad proprietor, whose many 
years of experience in electronic servicing speak for 
the reliability of his advice. 

The tube checker on the counter is the Hickok 
Dynamic Mutual Conductance Tube Tester, Model 
123. Despite its high degree of accuracy in measur- 
ing tube quality, plus the ability to measure gas 
and leakage or shorting, the tester is simple enough 
to operate so that it may be entrusted to the set 
owner on a "test-it-yourself” basis. Using punched 
cards, numbered to correspond to the tube types, 
to set up all switching and connections automati- 
cally, the unit combines speed and simplicity with 
reliability. (Ektachrome by Daniel Rubin Studios) 


“weakest link” in audio. We have 

often been told that it is not the 
tuner, phonograph, preamplifier, or am- 
plifier, but the last link, the speaker. 
Conceivably, however, we have been 
looking at the wrong end. There is 
room to argue that the weakest link 
is at quite the opposite end, namely the 
program source. 

This argument applies about equally 
to each of the three sources that cus- 
tomarily furnish musical fare to the 
high-fidelity enthusiast: FM, disc, and 
tape. The material from these sources 
is not always consistent with high- 
fidelity standards, falling down in two 
very important respects: distortion and 
frequency balance. 

Since modern audio components typi- 
cally encompass the range of 40 to 
15,000 cycles or better, noise (includ- 
ing hum) is a greater bogey than in the 
days when few home systems exceeded 
80 to 5000 cycles. Therefore, it is gen- 
erally sought to maximize the audio 
signal in order to improve the ratio be- 
tween this signal and noise both in the 
source and in the reproducing system. 
But the state of the art imposes limi- 
tations on the extent to which the 
signal-to-noise ratio can be raised. As 
these limitations are exceeded, distor- 
tion becomes offensive. 

A high signal-to-noise ratio is, of 
course, important and is one of the 
principal attributes of high-fidelity re- 
production. But when it calls for an 
undue sacrifice in terms of increasing 
the distortion level, then it is desirable 
to accept something less in the way of 
signal-to-noise ratio. It appears that 
too often the balance is weighted in 
favor of less noise and more distortion. 

Let us see how distortion may arise 
as the result of the quest for a high 
signal-to-noise ratio, as well as in other 
ways. 

In FM, excessive audio modulation 
of the radio-frequency carrier. often 
takes place. Understandably, a loud 
audio signal (high modulation) means 
that the recipient can turn down the 
gain control of his audio system, thus 
reducing hum and noise produced by 
the transmitting station and his tuner 
and other components, which enhances 
the vaunted quietness of FM reception. 

The Federal Communications Com- 
mission stipulates that audio modula- 
tion shall not swing the carrier fre- 
quency more than 75 ke. up or down. 
Yet many FM stations transmit a sig- 
nal containing substantially more mod- 
ulation. Confirmation of this has been 
obtained from several engineers who 
are with leading manufacturers of FM 
equipment. Overmodulation breeds dis- 
tortion both in the transmitter and re- 
ceiver (FM tuner). Assuming that 
maximum modulation is + 75 kc., an 
FM tuner should theoretically have a 
bandwidth of about 240 kc. Few, if any, 
commercial receivers have a bandwidth 
more than 200 kc., but if the tuner is 
well aligned this bandwidth can still 
permit very satisfactory reception. 
Many tuners have bandwidths that are 
3 db down at 180 kc. and some at even 
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Mowe has been said about the 
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By HERMAN BURSTEIN 


Advice to audiophiles seeking hi-fi perfection 


—look to your program sources for distortion. 


150 ke. In such cases the tuners are 
already seriously flirting with distor- 
tion even though station modulation is 
within + 75 ke. In all events, appre- 
ciable distortion will occur in the tuner 
when modulation exceeds +75 kc. 

Overmodulation is not the only cause 
of distortion in FM broadcasting. There 
is a fairly long chain of equipment be- 
tween the pickup stylus or microphone 
and the transmitting antenna, and dis- 
tortion can arise due to the design 
and/or alignment of such equipment. 
For a long time, 5% maximum har- 
monic distortion was considered an ac- 
ceptable limit in the radio field, even 
though this may correspond to as much 
as 15% or more intermodulation dis- 
tortion. Whereas high-fidelity stand- 
ards impose much more rigorous re- 
quirements, not all FM broadcasters 
have followed suit. 

It should further be pointed out that 
the cause of distortion in FM programs 
may lie in the records that the stations 
play. Some are quite worn and per- 
haps were not good even to begin with; 
some of the new ones may not be 
worthy of the designation “high-fidel- 
ity.” Futhermore, the cartridges em- 
ployed for playing the discs are not 
always of top caliber. 

All records have an inherent amount 
of noise due to irregularities, dust, etc. 
in the grooves. Obviously, the more 
signal impressed on the groove, the 
greater is the signal-to-noise ratio for 
the record itself. To the extent that the 
audio system generates appreciable 
hum and noise, the signal-to-noise ratio 
for the system is reduced. However, 
high amplitude signals generate dis- 
tortion due to non-linearity of the cut- 


ting stylus, overcutting of adjacent 
grooves (unless variable pitch record- 
ing is employed), and the difficulty ex- 
perienced by the playback stylus in 
tracing the sharp turns which occur 
when high frequencies are cut into the 
groove (pinch effect). 

Although heralded as superior to 
discs, a good many recorded tapes 
exhibit considerable distortion. While 
high recording levels may not breed 
more than 2 or 3% harmonic distor- 
tion—the customary rated maximum 
recording level of many tape recorders 
—yet the corresponding IM distortion 
may be on the order of 10 to 20%. 
Actually, some recorded tapes are 
made at levels quite a few db above 
those which would produce 2 or 3% 
harmonic distortion and in these in- 
stances IM becomes rather fantastic 
on peaks and quite substantial on 
moderate passages. 

Some tape recording companies re- 
cord a lot of signal in order to provide 
a decent signal-to-noise ratio for the 
customer who parts with $5 to $15 for 
a recorded tape and expects it to be at 
least as quiet as a less expensive disc. 
Some home tape machines do not have 
a really good signal-to-noise ratio. 
Whereas a ratio of about 55 db is re- 
quired to keep background noise 
suitably low for high-fidelity purposes, 
all too often the ratio is no more than 
45 db and sometimes even as low as 
40 or 35 db. If the manufacturer of 
recorded tape puts an extra 10 db of 
signal onto the tape then, as far as 
signal-to-noise ratio is concerned, he 
wrests professional performance out of 
the “garden variety” tape machines. 

The maker of recorded tape must 


RADIO & TV NEWS 


contend with the fact that processing 
from master tape to commercial copy 
involves four or five successive dupli- 
cations—“generations” as they are 
called. Each generation breeds more 
noise, particularly tape hiss. Thus, 
even if all tapes were played back on 
machines with signal-to-noise ratios of 
55 db or thereabouts, a compelling 
reason would still exist for the manu- 
facturer to maximize the recorded 
level. 

Another factor bearing on tape dis- 
tortion is the large quantity of treble 
boost used in recording 7.5 ips tapes. 
To keep response within a few db of 
flat out to 15,000 cycles, treble boost 
must be such as to reach about 23 db 
at this frequency when NARTB equali- 
zation is followed, as is usually done. 
If a lower turnover frequency were 
employed than the NARTB one—say 
1590 cycles instead of the NARTB 
3180 cycle turnover (which is the case 
for the CCIR equalization used in Eur- 
ope)—substantially less treble boost 
would be needed in recording. This 
would result in less distortion. More- 
over, a 1590 cycle turnover would also 
require less bass boost in playback, 
thus reducing hum (the most serious 
obstacle to a good signal-to-noise 
ratio) and therefore lessening the need 
for extremely high recording levels. 

If the standard speed for home use 
were 15 instead of 7.5 ips, a very con- 
siderable improvement could be had 
in tape with respect to distortion. Part 
of the improvement would result from 
the reduction in treble boost when 
recording; no more than roughly 10 
db boost would be needed at 15,000 
cycles. Furthermore, at 15 ips larger 
amounts of bias current could be used 
in recording, with resultingly less dis- 
tortion. 

So much for distortion. Now let us 
turn to the subject of improper fre- 
quency balance, another major flaw 
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often discerned in high-fidelity pro- 
gram sources. It seems that the in- 
dustry has not yet completely rid it- 
self of the notion that enormous bass 
and piping treble are the hallmarks of 
high-fidelity. Admittedly, these quali- 
ties are very likely to gain the audio- 
phile’s initial attention—particularly 
when he is wandering down the corri- 
dors of an audio show—but they do 
not necessarily keep him happy very 


long. 
One might think that the audiophile 
could restore proper balance by use of 


the bass and treble controls in his 
audio system. Frequently, however, 
this cannot be done, because the re- 
cording engineer has access to tone 
controls which shape the audio spec- 
trum in a manner quite different from 
the audiophile’s controls. The typical 
home music system can only provide 
a gradual bass or treble boost or cut. 
But the broadcast or recording engi- 
neer can accentuate or de-emphasize 
particular bands of the audio spec- 
trum, even though they be as narrow 
as an octave or less. For example, if 
he feels that the program material 
needs added brilliance of an easily per- 
ceivable kind, he may boost the 3000 
to 6000 cycle region. If he wants more 
apparent bass, but without getting in- 
to the problems of overcutting grooves 
at the extreme low end, he may 
emphasize the 100 to 200 cycle region. 
The usual kind of tone controls on the 
audiophile’s high-fidelity rig just can- 
not de-emphasize such limited-range 
boost without cutting response at fre- 
quencies where no cut is wanted. 
One might wonder why recording 
engineers don’t just let the tone con- 
trols alone. The probabilities are strong 
that if they did, the results on the 
whole would be considerably worse. 
It is the engineer’s task to compen- 
sate for acoustics of the recording site, 
for microphone characteristics and 


placement, for characteristics of vari- 
ous equipment associated with the 
recording process. Unfortunately, 
sometimes he also compensates for im- 
perfections of his monitoring speakers 
and environment, for imperfections of 
his hearing, and for his own predilec- 
tions in musical balance. 

Imbalance occurs on tapes and FM 
as well as discs. Not long ago, four 
persons very much interested in high- 
fidelity, of which the writer was one, 
devoted a long evening to listening to 
two groups of new tape recordings, 
each group made by a different com- 
pany. While there were all kinds of re- 
actions to the musical aspects of the 
material, there was universal agree- 
ment on just one thing: The group B 
tapes sounded much more natural and 
therefore pleasing than group A. The 
listeners soon tired of group A, al- 
though they stuck it out long enough 
to hear representative portions of at 
least half a dozen of these tapes, but 
were inclined to go on listening to 
group B until onl¥ the late hour com- 
pelled them to stop. After the session 
it was revealed that the recording 
engineer for the group B tapes was a 
well-trained musician. 

In the case of FM, not all stations 
provide correct compensation for the 
records they play. Some do not pro- 
vide the treble cut required for RIAA 
(and other) recordings, preferring to 
broadcast the record “flat,” which 
really means with a good deal of treble 
boost, reaching about 17 db at 15,000 
cycles in the case of RIAA recordings. 
This they do in order to compensate 
for presumed treble losses in the 
listener’s audio system or to make the 
sound seem more “hi-fi.” Also, if net- 
work programs are being listened to, 
especially those duplicated on AM, the 
interconnecting phone lines that are 
most commonly used are equalized to 
handle only those frequencies between 
100 and 5000 cps. 

Even live FM is often not all that it 
might be, sometimes because of inade- 
quate compensation for the character- 
istics of the hall or of the microphone 
or of line losses. For example, some 
high grade microphones not only cover 
the entire audio range but also have 
an appreciably rising characteristic 
over the treble portion. While this may 
be very good for intelligible speech, it 
makes for thin sound on music. On 
the other hand, some microphones 
nave poor high-end response, with con- 
sequent “tubbiness” of reproduction 
that almost sound “boomy.” 

It should be clearly understood that 
the foregoing is not meant as a dis- 
paragement of high-fidelity. It is 
simply offered in the way of helpful 
criticism. There is no intention to dis- 
courage anyone from buying high- 
fidelity equipment and using it to 
avail himself of the riches on disc, 
tape, and FM. The writer, for one, has 
heard FM, live and otherwise, that on 
occasion was so breathtaking as to 
make up for all the unrewarding 
times. Similarly he has heard discs 

(Continued on page 133) 
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New TV Test Signals 
Aid Servicing 


By JOSEPH A. RISSE 
International Correspondence Schools 


Fig. 1. An ABC studio monitor (right) shows 
the normally concealed reference-white sig- 
nal at the top. The waveform below shows 
two lines of horizontal scan that contain 
this reference signal. Also see Fig. 4. 
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Reference standards, now “hidden” in TV transmissions 


by broadcasters for their own use, may become official. 


They are also valuable for judging TV set performance. 


broadcast engineers have wanted a 

method of telling immediately 
whether their studio and transmitter 
gear was operating properly, without 
taking the program off for testing 
or having to wait until the degra- 
dation became serious enough to be 
noticed. The telephone companies, 
since they relay the video signal 
cross-country, also would like some 
simple method of evaluating oper- 
ation while the program is on. Add 
to this the wish of the FCC for a 
better and immediate means of deter- 
mining whether a particular station is 
maintaining operation in accordance 
with good engineering practices—for 
example, whether sync percentage, 
modulation depth, and frequency re- 
sponse are within specifications. Last 
but not least, an automatic indicator 
built into the signal would be a great 
boon to the service technician in trou- 
bleshooting and adjustment. 


Gov the early days of television, 


It now appears likely that a standard 
transmission test signal of some sort 
will be adopted in the foreseeable fu- 
ture. This article will describe these 
test signals in general. Then the ones 
being experimentally used at the pres- 
ent time will be discussed in detail, 
since it is these you will most likely 
have an opportunity to observe now. 


Need for Reference Signal 


One of the most difficult things to ac- 
complish in the whole TV transmission 
process is the maintaining of consistent 
video levels and modulation depth. As 
far back as 1950, stations and networks 
were experimenting with amplitude- 
reference test signals. These were 
generally inserted during the vertical 
interval, specifically at the end of ver- 
tical blanking out before the first 
active line in the picture. L. Stantz, at 
WNBF-TV (Binghamton, N. Y.) in 
1950 was using a test signal, called 
then the “white pilot” signal. Fig. 2A 


same sequence with a 


reference signal added. me TURE af 


oF 
PICTURE AT TOP 


(A) VERT BLAMING 


Fig. 2. The normal end of the vertical retrace 
interval appears to the left. To the right is this 
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shows a sketch of the vertical interval 
as it is normally; Fig. 2B, after two 
full horizontal lines of this reference- 
white test signal are added. Fig. 6 
illustrates how these signals would 
show up on the oscilloscope. This signal 
served quite well in helping to keep 
video levels consistent between studio 
and transmitter. 

You might ask, “just what does this 
reference-white signal do?” As you 
know, the amount and intensity of 
white and black in representative TV 
program scenes is continuously chang- 
ing. At the beginning of each new pro- 
gram, it is hard for the transmitter en- 
gineer to judge whether his video level 
is set to the proper amplitude. He may 
not be aware, for example, that an 
opening scene is a little darker than av- 
erage and he might adjust his video 
gain too high. Then when the program 
shifts later to a normally bright scene, 
amplifiers may overload or the exces- 
sive whites may drive the transmitter 
to zero carrier, causing clipped whites 
and audio buzz. With a reference-white 
signal as a permanent part of the video 
signal, transmitter personnel need only 
adjust levels using this reference-white 
signal as a standard. The engineer con- 
trolling the signal at the camera will 
also be using this as a standard and 
will not permit his video level to exceed 
the reference-white signal. In other 
words, a reference-white test signal es- 
tablishes a standard peak video level 
for the convenience of technicians at 
the studio or transmitter or, in the case 
of network programs, at the relay 
points along the way. The signal can be 
set to the proper level at the program's 
beginning, irrespective of light level of 
the scene, with no further adjustment 
required. 

Many other test signals and combi- 
nations are possible. The most useful 
for monochrome testing are of the 
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same general type as just described. 
These can be used as standards for 
observing transmission-system ampli- 
tude linearity characteristics. Impor- 
tant, too, are test signals that can be 
used for evaluating frequency and 
phase response. 


Test Signals Now in Use 


American Broadcasting Company is 
presently experimenting with a test 
signal, one line of which is shown in 
Fig. 4. This reference-white signal, in- 
stead of occupying two full horizontal 
lines in each field, appears only for a 
few microseconds at the beginning and 
a few microseconds at the end of each 
of the two lines. This arrangement per- 
mits “hiding” the reference-white be- 
hind the receiver mask curvature, in 
the left and right corners at the top of 
the raster. Hiding is desirable to avoid 
the possibility of disturbing the viewer 
with activity in the picture that is not 
part of the program. 

Fig. 1 shows a photograph, taken di- 
rectly from a studio picture monitor, of 
a typical ABC program scene as it ap- 
peared on the studio monitor. The scope 
waveform is displayed at one-half line 
rate (7875 cps) directly below. At the 
left and right top of the picture can be 
seen the reference-white signals. These 
are visible here because of the normal 
practice of underscanning the monitor 
picture tube, therefore permitting the 
complete picture to be seen at all times 
by control room technicians. (This is 
the reverse of the practice of over- 
scanning, or pushing the top and bot- 
tom of the picture slightly beyond the 
limits of the tube face, as is normally 
the case with home receivers. In this 
way, the reference signals will not be 
seen by the ordinary viewer.) In the 
waveform beneath, the reference-white 
signals appear as square waves or 
pulses. The flat tops of these pulses 
represent the level which is not to be 
exceeded in amplitude by the video 
signal. (If the test signal of Fig. 2B 
were used, the white bars would ap- 
pear as one continuous white line 
across the top of the picture in Fig. 1.) 

Having experimented with reference 
and test signals since early TV days, 
Columbia Broadcasting System, in Au- 
gust 1957, began using an on-air test 
signal during live programs from New 
York. Fig. 5 illustrates the details and 


Fig. 3. CBS test signal including reference-white and reference-black levels. 
The scope waveform is at the vertical rate in (A), expanded vertical in (B). 


Fig. 3A shows the scope waveform at 
the vertical rate. Fig. 3B shows this 
waveform expanded in the vicinity of 
the vertical interval. The reference- 
white signal might be just barely dis- 
cernible in this photograph, but a ref- 
erence-black pulse is quite apparent. A 
reference-black pulse is used primarily 
to adjust clipping circuits in station 
transmitting equipment; for proper op- 
eration there should be no picture 
blacks extending below reference-black 
which, in turn, should be at a point 
above the blanking level equal to about 
1/10 the blanking-to-full-white ampli- 
tude. Let’s state this another way. If 
we designate the vertical distance on 
the oscilloscope waveform between 
blanking and the reference-white level 
as 100, the blanking will be at zero 
level, the reference-black will be at 
10% and reference-white will be at 
100%. The video information is, at all 
times, kept within the 10 to 100% re- 
gion of the waveform. 

Fig. 7, a photo of an actual CBS pro- 
gram scene, shows just where (upper 
right-hand corner) the reference-white 
test signal apears in the raster. Notice 
that the test signal occupies only a very 
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Fig. 4. Diagram of the ABC reference 
signal. Also compare this with Fig. 1. 


short portion of each line in which it 
appears. This permits the use of other 
optional signals, as may eventually be 
deemed necessary (as for color) in the 
areas marked A in Fig. 5. The vertical- 
interval portion of the picture, greatly 
expanded vertically, is shown in Fig. 8. 
Here, reference-black is not too notice- 
able since there is only a 10% differ- 
ence in contrast between it and blank- 
ing. Clearly shown are the four lines 
(two in each field) of vertical blanking 
between test signals and beginning of 
active picture. 

National Broadcasting Company is 
using six lines (three per field) of the 
test signal shown in Fig. 9. NBC also 
alternates this one with at least two 
other types of test signals, not too much 
different from the one in Fig. 9. In 
each case, the test signals appear after 


Fig. 5. Horizontal 
lines of the CBS test 
signal, containing 
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both reference-black 
and reference-white. 
Compare with Fig. 3. 
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Fig. 6. Scope waveforms of the test signal in Fig. 2 show reference-white (A) at the vertical rate, (B) at the hori- 
zontal rate, and (C) at a portion of the vertical trace of (A) that has been expanded horizontally to bring out detail. 
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Fig. 8. Vertically expanded portion 
of the raster to show white test signal. 


the normal, minimum, vertical-blank- 
ing period. One inactive line appears 
between the test signal and the first 
line at the top of the picture. The test 
signal of Fig. 9 consists essentially of 
three stair-steps, the steps being equiv- 
alent to one half of peak amplitude, 
black, and white, respectively. Follow- 
ing the horizontal-sync pulse is the 
color flag burst. The half-amplitude bar 
is the same type of pulse as reference- 
white, but is placed at half the blank- 
ing-to-white amplitude. Because a half- 
amplitude bar is approximately the 
same as the a.c. axis of the video signal, 
it will suffer less than any other type 
from amplifier and transmitter non- 
linearity. This makes it easy to deter- 
mine whether there is any compressing 
or stretching of whites or blacks. The 
half-amplitude bar must, at all times 
therefore, be halfway between white 
and blanking. 

In the middle of the half-amplitude 
step of the signal of Fig. 9, there is 
superimposed 10 microseconds of 3.579- 
mc. signal phased 180 degrees from the 
flag burst. In the middle of the next 
step, representing black, is superim- 
posed 10 microseconds of 3.579-mc., 
phased to magenta. The step represent- 
ing white has, superimposed in the 
middle of it, 10 microseconds of 3.579- 
me. signal phased to cyan. As far as 
the step corresponding to white is con- 


Fig. 9. Proposed NBC test signal, now in use, can be used 
for checking color as well as black-and-white receivers. 
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cerned, its 3.579-mc. sine waves are 
shifted downward so that the peaks 
correspond to white; thus no part of the 
over-all test signal exceeds peak white. 
It can be seen that this signal serves 
the multiple purpose of evaluating 
white, black, and mid-amplitude linear- 
ity, as well as differential gain, differ- 
ential phase, and low-to-middle fre- 
quency response (by using corners and 
leading and trailing edges of stair 
steps). 

The frequency-burst test signal 
shown in Fig. 10 includes a reference- 
white signal and several bursts of test 
frequencies, all transmitted at identi- 
cal amplitudes. This signal is now 
widely used for in-plant testing, but it 
obviously would be useful if adopted as 
part of a standard test signal. The fre- 
quency bursts, of course, are for evalu- 
ating the frequency response of the 
whole TV transmitting system. The 
frequencies of this test signal are, in 
the order shown after reference-white, 
5, 1.5, 2.0, 2.4, 3.6, and 4.2 megacycles. 
Other frequencies can be inserted if de- 
sired. This signal could be particularly 
useful for receiver alignment work. 
Under favorable conditions it could 
alleviate the need for connecting a 
sweep or single-frequency generator. 


Service Applications 


The signals which have been pro- 
posed for evaluating transmission per- 
formance might be useful also to the 
TV service technician. He could tell, for 
example, by use of a high-quality scope, 
whether or not he has poor amplifier 
linearity in the r.f., i.f., or video circuits. 
Also, by observing for sync or white 
clipping, the effects of different settings 
of a.g.c. may be observed. Loss or com- 
pression of sync could be established 
or located. Various other applications of 
these test signals will doubtless devel- 
op once a standard signal is adopted. 


There is not much likelihood that 
these test signals will have any unde- 
sirable effect on normal TV receiver 
operation. They occur close to vertical 
sync, but well after the sync pulse has 
ended, so there should be no erratic 
vertical triggering. The test signals 
might show up during vertical retrace, 
but, even without test signals, slow re- 
ceiver vertical retrace results in fold- 
over or in the appearance of video in- 
formation before the finish of vertical 
blanking. Normal vertical blanking 
specifications call for at least 9 full 
lines of blanking per field, after the 
end of vertical sync. Most stations 
transmit closer to 12 lines after the 
end of syne. The maximum number ac- 
cording to EIA specifications is 16 (in- 
cluding three lines of trailing equaliz- 
ing pulses). Between the minimum of 
9 and the maximum of 16, there are 7 
lines that can be used for test signals 
without danger of hurting receiver per- 
formance. However, none of the plans 
call for using more than the final three 
or four vertical blanking lines. 

Since most stations do not now use 
the maximum vertical-blanking period, 
it will be merely a matter of adding 
the test signals to the number of blank- 
ing lines now existing in each case. The 
test signals might cause intercarrier 
buzz—if whites in the normal program 
cause buzz in a particular receiver— 
because parts of the test signal are 
white. However, the test signal will be 
present in every vertical field and any 
buzz will therefore be continuous, mak- 
ing the receiver trouble easier to elim- 
inate. 

At the moment, we might conclude 
that receiver performance will not suf- 
fer. Rather, the end result should be 
beneficial. It might be worth your 
while, if you are able to observe a video 
signal containing the test signals on a 
scope, to become familiar with the ap- 
pearance, with the scope sweep set to 
both line and field rates. A scope good 
enough to pass all the video frequen- 
cies should be used for best results. 
Elaborate scopes have a line-selecting 
feature, but any standard wide-band 
service scope will show the test signals 
effectively. Details of the vertical in- 
terval can be seen by turning up hori- 
zontal gain. 

A variety of other test signals is 
possible. However, until there is formal 
adoption of these signals in one form 
or another, discussion beyond what has 
been covered here would best wait for 
some future date. 


Fig. 10. This train of test bursts at different frequencies 
would enable a check of TV receiver response and bandwidth. 
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iS A. GICCA 
on Mig. Co. Over-all view of tape recorder with the stereo 
r head mounted on the front panel. The companion 


preamplifier is located atop the tape recorder. 


Enjoy stereo sound by adding another tape head and its 
companion hi-fi preamp to your present tape recorder. 


NTIL recently, the three-dimen- 
lJ sional reproduction of sound was 
a spectacle to be marvelled at in 
high-fidelity shows. But time has 
changed all this. Last year RCA 


Victor reported increased interest in 
three - dimensional, or stereophonic, 
sound and increased sales of RCA 
stereo tapes. Actually, the entry of 
RCA into the recorded stereo tape 
market did much to increase interest 
in stereo. Today, a number of com- 
panies are actively producing stereo 
tapes, including RCA Victor, West- 
minster, Mercury, Sonotapes, Phono- 
tapes, Concert Hall, HMV, and 
others. 

However, the major deterrent to 
wide-spread public participation in 
stereo has been, and still is, the high 
cost of stereo tape players. About the 
only economical way to overcome this 
drawback is to add a_ stereophonic 
tape head and preamplifier to your 
present single-channel tape player or 
recorder. Even this solution has been 
costly because of the expense of good 
quality stereo tape heads. Just re- 
cently, the Nortronics Company, 1015 
South Sixth Street, Minneapolis, Minn. 
has begun selling its model TLD stereo 
head. This head makes it possible, for 
the first time, to add stereo playback 
to your present tape machine at low 
cost. The new “TLD” head is of the 
in-line type, which is destined to be- 
come standard; has excellent response 
characteristics; and sells for only 
$23.50, audiophile net, from the manu- 
facturer. 

With a bit of ingenuity, this new 
head can be added to any good quality 
tape transport mechanism with ex- 
cellent results. This article will de- 
scribe how to add the “TLD” head to 
your recorder, and how to construct a 
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high-fidelity stereo preamplifier for it 

(Epitror’s Nore: Other manufactur- 
ers, such as Dynamu, Viking, proba- 
bly Brush, and Pentron also have 
in-line stereo heads or conversion kits 
available. Although the author has 
confined his construction to the “TLD” 
head, the same general principles apply 
to the other heads. It is suggested 
that the manufacturers of these units 
be contacted for specifications and 
further details.) 


Adding the "TLD" Stereo Head 


If you own a medium-priced re- 
corder such as the Viking, Pentron, 
Bell, or similar machines the “TLD” 
head can be used as a direct substitute 
for the existing head. Properly con- 
nected, the “TLD” head will perform 
as well, or better, than your recorder’s 
present head, as well as allowing 
stereo playback of tapes. To begin, 
simply remove the present head and 
substitute the “TLD” head in its place. 
As is the case with many heads used 


in medium-priced recorders, the “TLD” 
head mounts with a single 6-32 screw, 
making replacement easy. For proper 
operation be sure to orient the “TLD” 
head's magnetic gap so that it’s in the 
same relative position as the gap of 
the head replaced. 

It will be necessary for you to in- 
stall a switch between the stereo head 
and your present tape amplifier to 
allow you to switch the head from this 
amplifier to a stereo preamplifier 
(see Fig. 2). If your present recorder 
is a half-track machine, use the 
switching arrangement shown in Fig. 
2A, and if your recorder is full-track, 
use the arrangement of Fig. 2B. For 
least hum pickup, wrap three #22 
rubber-covered wires tightly together 
to form a cable. You'll need two such 
cables. Attach one wire of each cable 
to a ground lug and mount the lug 
under the 6-32 screw mounting the 
“TLD” head, if such a ground lug 
exists under your present head. If not, 
find a convenient screw near the head 
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is a typical record- 
ing circuit as is 
described in the ac- 
companying text. 
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Closeup view showing stereo head mounting just above the recorder’s original heads. 
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Fig. 2. (A) Connections for half-track 
recorders, (B) for full-track recorders, 
and (C) for professional recorders. 
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Fig. 3. “TLD” head's constant current 
characteristics at 7.5 ips, using 3M type 
111 magnetic oxide recording tape. 


Fig. 4. Setup that is employed for the 
stereo preamplifier adjustment procedure. 


and place the ground lug under this 
screw. Connect the ground wire to 
this lug only. Do not connect this wire 
to SO.. The remaining two wires of 
each cable go to pins 1 and 2 and pins 
3 and 4, respectively. Be extremely 
careful when soldering leads to the 
“TLD’s” terminals. Heat can easily 
damage the head since a_ hair-thin 
wire is used for the head’s pickup 
coils. The terminals also tend to loosen 
under heat and the head used by the 
author was almost ruined when the 
leads were soldered for just this rea- 
son. A pencil type soldering iron is 
strongly suggested or, better still, use 
terminal clips. The switch should be 
a ceramic-wafer type and it should be 
mounted inside a shielded case. 


Amplifier Adjustments 


To insure proper’ single-channel 
operation of your present recorder 
with its new stereo head, a few simple 
adjustments should be made to the 
record and playback circuits. Most 
medium-priced recorders contain re- 
cording circuitry similar to that shown 
in Fig. 1. As shown, insert a 100-ohm 
resistor in the ground lead from the 
head. Turn the record level control 
to zero and switch the recorder to 
“Record.” With an a.c. v.t.v.m. meas- 
ure the bias voltage across the 100- 
ohm resistor. If your machine is 
half-track, the bias voltage across this 
resistor should be 0.06 volt r.m.s. If 
your machine is full-track, the bias 
voltage should be 0.12 volt r.m.s. In 
either case, adjust the value of resistor 
R, to achieve proper bias. 

The next important adjustment is the 
setting of the record level. Leave the 
recorder in the “Record” position and 
remove the bias oscillator tube, V:. 
Connect an audio generator set to 1 kc. 
to your machine's “record” input and 
adjust the generator’s output level and 
the record level control until the 
record level indicator indicates maxi- 
mum record level (0 vu). At this 
point, the voltage across the 100-ohm 


resistor should be 0.005 volt r.m.s. for 
half-track machines and 0.01 volt r.m.s. 
for full-track machines. Resistor R: 
should be adjusted for this level. Re- 
move the 100-ohm resistor and replace 
the bias oscillator tube. 

For maximum high-frequency re- 
sponse from your recorder the “TLD” 
head’s azimuth alignment should be 
adjusted so that the gap is perpendic- 
ular to the tape. The best way to 
make this adjustment is to use a 
standard tape recorded with a 10 kc. 
alignment signal. Omegatape demon- 
stration tape D-1 (7.5 ips) contains 
such an alignment signal, as does the 
Ampex standard alignment tape A- 
1993 (15 ips). Connect an a.c. v.t.v.m. 
to the playback output of your re- 
corder and play either of the align- 
ment tapes. If your machine has such 
a control, adjust the azimuth control 
for maximum output when playing the 
alignment tape. If your machine does 
not have an azimuth alignment con- 
trol, loosen the 6-32 nut mounting the 
“TLD” head slightly and rock the head 
back and forth until you find the point 
of maximum output. Using pieces of 
paper, shim the head in the position 
with maximum output and tighten the 
6-32 mounting nut. 


Professional Tape Recorders 


The “TLD” stereo head should not 
be used as a direct replacement in pro- 
fessional recorders like the Ampex, 
Magnecord, and Berlant because of its 
relatively high impedance. For such 
recorders it is suggested that the 
“TLD” head be mounted either along- 
side the other heads or the tape re- 
routed for stereo playback as was done 
on the Magnecord PT6 mechanism 
shown in the photographs. Modifying 
the “Magnecorder” was easy because 
of the simplicity in re-routing the tape 
path to pass over the stereo head. In 
addition, the “Magnecorder” has a 6-32 
screw in an ideal position for mount- 
ing a small block upon which the 
“TLD” head was fastened. The two 
Magnecord tape guide rollers should 
be reversed so that the roller with tape 
guide flanges is on top. This accu- 
rately positions the tape onto the 
“TLD” head. It is suggested that a 
third guide roller be added to the 
“Magnecorder” following the head to 
further guide the tape. This guide 
roller is Magnecord part 91A9 and 
may be obtained from the manufac- 
turer for $4.00. This extra roller has 
been ordered for the mechanism the 
author modified and will be added as 
soon as it arrives. 

For other makes of professional 
recorders, a bit of ingenuity must be 
used in devising a new tape path so 
that it can pass over the stereo head. 
The head should be located in a posi- 
tion where the tape can make contact 
with the head for 15 degrees on either 
side of the gap. Be sure to set the 
height of the “TLD” head so that the 
tape straddles the two pole-pieces. 
The pole-pieces come to the very edge 
of the tape so it is easy to see whether 
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the head height is right by checking 
if either pole-piece extends beyond the 
tape. Where tape tension is rather 
accurately controlled, as it is on most 
professional machines, there is no need 
for pressure pads. Pressure pads 
should be added, however, if the tape 
output wavers up and down during 
playback, indicating insufficient tape 
contact with the head. Since there is 
no need to switch the head on a pro- 
fessional machine, modified as de- 
scribed, connect the “TLD” head as 
shown in Fig. 2C. Again, be very 
careful not to apply excessive heat 
to the head’s terminals when wiring. 
Terminal clips are always best. 


The Stereo Preamplifier 


The “TLD” head has excellent con- 
stant-current characteristics (see Fig. 
3) making it relatively simple to de- 
sign a preamplifier capable of repro- 
ducing the entire audio spectrum. The 
physical gap of the “TLD” head is only 
0.0002 inch, corresponding to a wave- 
length cut-off frequency of 37.5 kc. at 
7.5 inches-per-second. The high-fre- 
quency response is therefore limited 
only by capacitative head losses of 
the “TLD” head. It then becomes very 
important that leads from the head to 
the preamplifier be kept extremely 
short and low-capacitance, shielded 
cable be used from the head to the 
preamp. 

For optimum high-frequency re- 
sponse a low-to-high impedance input 
transformer would appear desirable for 
the preamplifier. However, this was 
ruled out because of the high cost of 
two good input transformers, and the 
problem of hum pickup by the trans- 
formers. It was decided to keep the 
preamp’s input impedance high and 
keep the leads from the head as short 
as possible. 

A triode was chosen as the pre- 
amplifier’s input tube to keep tube 
noise at a minimum. However, a 
triode’s higher input capacitance, when 
- compared to a pentode, also dictates 
the use of short input wiring. To help 
keep hum and noise low the input 
12AX7, V:, should be a low-noise type, 
such as made by Amperex, Mullard, or 
Telefunken. 

Equalization in the preamplifier is 
obtained by a simple RC network in 
the plate of the second 12AX7. By 
adjustment of the two _ 10,000-ohm 
potentiometers, the standard NARTB 
playback curve can be obtained within 
1 db, including the head’s high-fre- 
quency losses. If desired, the two 
10,000-ohm potentiometers may be 
ganged on a single shaft and used as 
an equalization control. On the pre- 
amplifier unit constructed by the 
author, the two pots were left as 
nominal adjustments within the case. 
They were set up to follow the 
NARTB curve, and then locked in 
position. Most pre-recorded tapes 
(with the exception of HMV) follow 
the NARTB curve so that further ad- 
justment is unnecessary unless the 
10,000-ohm pots are to be used as 
“tone” controls to vary the equaliza- 
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Front panel view of the stereo preamplifier with its balance and gain controls. 


tion to taste. Either approach is 
acceptable, since it’s the final listening 
that counts. 

Two cathode-followers form the out- 
put stage of the preamplifier. The 
output impedance of these cathode- 
followers is about 500 ohms, so over a 
hundred feet of shielded cable may be 
used from the preamplifier to two 
power amplifiers. The preamp provides 
sufficient output to drive any power 
amplifier to full output and operate 
crystal headphones as a monitor. 

The final circuit for the preamplifier 
is shown in Fig. 5. The preamp alone 
has a flat frequency from 10 to over 
30,000 cycles within 1 db, has a signal- 
to-noise ratio of 60 db, and has less 
than 0.5% distortion at full output. 


Constructing the Preamp 


The preamplifier built by the author 
uses two wiring panels for most of the 
circuitry. This method allows ex- 
tremely short wiring leads and has 
worked very well. Point-to-point wir- 
ing with terminal strips can be used 
as well, as long as the wiring is kept 
short, especially to V:. Be sure to plan 
your layout so that the wiring for 
each channel is kept separated. The 
farther apart, the better, as long as 
the leads are kept short. Any cross- 
talk from one channel to the other will 
reduce the stereophonic effect. The 
author’s wiring was arranged with the 
two wiring panels opposite each other, 
about three inches apart, with the tube 
sockets mounted in the middle. 

Keep the power transformer and 
filter choke on the end of the chassis 
farthest from the input 12AX7, V:. 


It is a good idea to place a Mumetal 
shield across the chassis separating 
the amplifier from the power supply. 
The largest amount of extraneous 
noise in this preamplifier is stray hum 
pickup from the power supply, so 
care should be taken to isolate all 
leads carrying power supply a.c. All 
filament leads should be twisted and 
run down the center of the tube 
sockets. Make these leads shielded, as 
well. Connections to the power switch 
and pilot light should be made using 
two-conductor shielded cable. 

Each channel’s grounds should not 
be connected to the chassis, but should 
be connected to a ground wire con- 
nected to the chassis only at the input 
socket, SO.. 

Low-noise wirewound or deposited- 
carbon types should be used for all 
resistors in the input stage or exces- 
sive thermal noise will result. An 
alternative is to use two-watt resistors. 
Two-watt resistors must be used for 
the two 10-megohm grid resistors (R:, 
R:), since this value is not available as 
a wirewound or deposited-carbon type. 

The balance control is a two-gang 
250,000-ohm linear potentiometer that 
should be wired so that the resistance 
in the left channel increases as the 
resistance in the right channel de- 
creases and vice versa. The gain con- 
trol is also a two-gang potentiometer, 
a 100,000-ohm, audio taper type. The 
gain control should be wired so that 
the output of both channels increases 
together. 

To prevent microphonics from reach- 
ing V:, shock mount the tube’s socket 
by inserting two rubber grommets on 


View inside stereo preamplifier with top cover removed. See text for details. 
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, Re—10 megohm, 2 w. low-noise res. 
, Ri—2200 ohm, 2 w. low-noise res. 
, Re—200 ohm, 2 w. low-noise res. 
7, Re—220,000 ohm, 2 w. low-noise res. 
, Riw—2.2 megohm, 2 w. low-noise res. 
Ru—10,000 ohm, 2 w. res. 
Ru, Ris—220,000 ohm, 2 w. res. 
Ris, Ru—5600 ohm, 2 w. res. 
Ru, Rr—10,000 ohm linear-taper pot 
Ris, Res, Rey—100,000 ohm, 2 w. res. 
Ru, Reo—2.2 megohm, 2 w. res. 
Rez, Res, Rsi, Rss—2200 ohm, 2 w. res. 
Res, Ree—Duzal-section 250,000 ohm linear-taper 
ganged pot 
Rez, Res—Dual-section 100,000 ohm audio-taper 
ganged pot 


vi 

Ree—10,000 ohm, 1 w. res. 

Rso, Ray—1 megohm, 2 w. res. 

Rs, Rss—47,000 ohm, 1 w. res. 

Rss—250 ohm wirewound pot 

Rsr—24,000 ohm, 2 w. res. 

Ci, Co—.1 yfd., 100 v. capacitor 

Cs, Ci—S51 wufd., 500 ». mica capacitor 
. Ce, Cu, Cu—40 pfd., 30 v. elec. capacitor 
, Ca, Cu, Ca—.033 ufd., 400 v. capacitor 
, Cw—.022 ufd., 400 v. capacitor 

Cus, Cu—.1 yufd., 400 v. capacitor 

Cr, Cu, Cw, Coo—.1 pfd., 200 v. capacitor 

Caz, Coz, Cos—20/20/20 ypfd., 250 ». elec. 
capacitor 

Ces, Ces, Coe—40/30/20 pfd., 350 v. elec. 
capecitor 


PL:—246 pilot light 

S$O:, SOs—3-conductor socket (Cannon 
XL-3-13) 

Jr—3-conductor phone jack 

Ja, Je—RCA phono jack 

CH:—10 hy., 50 ma. filter choke (Triad C-3X) 

Sr—S.p.s.t. toggle switch 

Tr—Power trans, 250-0-250 v. @ 40 ma.; 6.3 
». @ 2 amps (Triad R-4A) 

V:—Low-noise 12AX7 tube (Amperex, Mul- 
lard, or Telefunken) 

Ve—12AX7 tube 

Vs, Vi—12AU7 tube 

Vs—6X4 tube 


the socket’s mounting screws between 
the socket and the chassis. Remember 
to use a low-noise tube type for the 
12AX7, V3. 

Once completed, the entire preamp 
should be totally enclosed in a metal 
case. There is no need to provide holes 
or vents in the case, because very little 
heat is generated. 


Adjustment of the Preamp 


Connect the stereo preamp to the 
“TLD” head’s output, SO. using a 
short length of three-conductor 
shielded cable terminated in Cannon 
XL-3-14 plugs. Alpha type 1713 is an 
ideal cable for this application. 

The preamp should now be adjusted 
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so that its equalization follows the 
NARTB curve. To do this, insert a 
10-ohm resistor in the ground lead 
from the “TLD” head, as shown in 
Fig. 4. Adjust the equalization first 
for the left channel. Connect an audio 
generator to this 10-ohm_ resistor 
through a 1000-ohm resistor, as shown. 
Connect an a.c. v.t.v.m. to the output 
of the left channel. Turn the preamp’s 
gain control about half way up, set the 
generator to 1 ke., and adjust the 
generator’s output so that the v.t.v.m. 
reads 0.1 volt r.m.s. 

Set the audio generator to the fre- 
quencies listed on the graph of Fig. 6. 
By adjusting the equalization control, 
set the outputs to match those listed 


Fig. 5. Complete schematic diagram for the stereo preamp. The unit contains its own built-in power supply for a.c. operation. 


on the chart or on the curve. Each 
time the equalization control is ad- 
justed, return the generator to 1 kc. 
and re-adjust its output for a reading 
of 0.1 volt r.m.s. 

Remove the 10-ohm resistor and re- 
peat the procedure for the preamp’s 
right channel. The preamplifier is now 
adjusted to the standard NARTB play- 
back curve. 

If the “TLD” head has been added 
to a professional recorder, be sure to 
adjust its azimuth alignment by play- 
ing a standard alignment tape and 
shimming the head for maximum out- 
put in either channel. It is unneces- 
sary to repeat this procedure if you 

(Continued on page 107) 
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The Complete 
TV Remote Control. 
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Fig. 1. The 


completed unit 


may be 


d in a compact box that can be 


located anywhere in the room or moved. 


By DANIEL P. PETERS 


NCE the television receiver, like 
0 any respectable piece of electronic 

equipment, contained a number of 
well marked controls. Apparently 
these half-dozen or so knobs caused 
great terror among the viewing pub- 
lic, with only children of less than ten 
years of age courageous enough to 
undertake their adjustment. To alle- 
viate this condition, the manufactur- 
ers launched a_ simplification cam- 
paign. About one knob a year disap- 
peared until even the most timid of 
adults were no longer frightened. 

Now that the receiver no longer in- 
stilled fear, the American housewife 
looked closer at this new entertain- 
ment medium and found that the few 
remaining controls displeased her aes- 
thetic sense. The manufacturer once 
again answered the call, this time 
with various camouflaging techniques. 
Knobs were hidden behind name 
plates, decorative trim, and even be- 
hind secret doors that would make 
any Swiss woodcarver jealous. This 
led to the embarrassment of many TV 
technicians who were forced to ask 
the customer how to turn the set on. 

The viewer, realizing that he had 
the manufacturer on the run, next de- 
sired the controls removed from the 
set entirely. This ushered in the 
present period of remote-control units. 
We now have Flash-O-Matic tuning, 
Space-O-Matic tuning, and possibly 
the future will bring Hydromatic 
tuning. 

The author viewed this trend with 
amusement until he realized that 
friends considered him a has-been as 
a creator of electronic devices. Why? 
Simply because his TV receiver did 
not contain a remote-control unit. 

The time had come to surrender to 
the trend. Before starting to work, a 
review of the commercial units was 
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An unusually flexible wired unit that can be 
custom-built to work with most TV receivers. 


undertaken. The following require- 
ments were considered necessary for a 
really effective remote system: 

1. Continuous rather than on-off 
types of controls: This immediately 
eliminated all of the systems that 
made no electrical connection to the 
set, unless complicated techniques 
were resorted to. 

2. Since some form 
cable was now necesSary, it 


of connecting 
was 


Epitor’s Note: Many set owners ask 
their service dealers about the possibility 
of adding remote-control devices to their 
receivers or of adding refinements to those 
already in existence. Obviously, the price 
of building up one as compiete as the 
unit described would be high. However, 
it will be necessary only in rare cases. 
In modern sets, many of the adjustments 
provided in the au‘hor’s complete remote 
may not be necessary or the individual 
user may not consider them important. 
One viewer may be satisfied with a sim- 
ple means of remotely controlling sound 
level. Another may already have a re- 
mote device that vermits control of, say, 
coarse channel selection, leaving him 
with an annoyingly mistuned picture. The 
fine tuning circuit described, either re- 
mote or automatic, could be enough to 
solve this problem. 


thought desirable to have several out- 
lets for the remote-control unit about 
the room. In the interest of economy, 
as few conductors as possible were 
considered desirable in the connecting 
cable. 

3. The remote unit was to be as 
small as feasible. This requirement 
ruled out the split-chassis type remote 


unit, in which an important portion 
of the receiver’s circuitry is part of 
the remote. 

4. Control of all normal receiver ad- 
justments was necessary. 

No commercial unit met the re- 
quirements, so the unit to be de- 
scribed was constructed and housed 
in the compact box of Fig. 1. Since 
the particulars will vary from set to 
set, the general method of attack will 
be emphasized more than particulars. 


Channel Selection 


Figs. 6 and 7 show the channel- 
selector drive as installed on a Stand- 
ard Coil tuner. Mechanical power to 
rotate the tuner was derived from a 
small phono motor. To build up the 
necessary torque, a 400:1 gear train 
was added between the motor and 
the tuner. This arrangement requires 
15 seconds for a complete rotation. 
The mechanical arrangement used is 
not critical: one of the tuner-drive 
arrangements currently being sold by 
the mail order houses would also serve 
nicely. 

The commercially available tuner 
drives have one disadvantage or an- 
other. Either they will only advance 
one channel when a button is pressed 
or they use a multi-wired cable with 
enough conductors to wire a com- 
puter. To enable selecting a specific 
channel with the minimum of leads, 
the system shown in the upper portion 
of Fig. 2 was devised. Operation is 
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REMOTE CONTROL BOX 


WA 


_ 
CHANNEL 
SELECTOR 


R:-Rey— 150,000 ohm, 2 w. res. 
Res, Ree—5000 ohm, 10 w. res. 
Rer—10,000 ohm, 10 w. res. 
Ree—500,000 ohm, 2 w. res. 
Res—50,000 ohm pot 
Rso—1000 ohm, 12 w. res. 
Rsr—1 megohm, 2 w. res. 
Rsz—50,000 ohm, 2 w. res. 


Ci, Ce—.01 pfd., 400 v. capacitor 

S51, Se—S.p. 12-pos. rotary switch 

PLr—1/10 watt neon bulb 

RL:—S.p.s.t. normally open, 
relay 

Vr—12AU7 tube 

Ves—'2 12AT7 tube 

Motor—Small phono motor (see text) 


300-ohm coil, 


Fig. 2. Complete schematic of the remote control unit (to the left of the 
broken line) and the associated, added circuits or connections in the receiver 
(to the right of the line). Other refinements are shown in Figs. 4 and 5. 


relatively simple. Resistors R» and 
Rx and triodes Vis and Vis form a 
bridge with relay RL, the sensing de- 
vice. As long as switches 8S; and 8, are 
in the same respective positions, Vis 
and Vis have the same grid potentials 
and the bridge is close to balance. Ro- 
tating 8, located at the remote unit, 
to a position differing from that of 
S:, unbalances the bridge, setting up a 
potential across RL;. This closes the 
relay, thus starting the motor, which 
rotates the tuner. Switch 8:, coupled 
to the rear of the tuner shaft, as seen 


in Fig. 6, also rotates. When §S8, 
reaches the same respective position 
as 8,, the bridge returns to balance, 
causing the relay to drop out and 
stopping the motor at the desired 
channel. 

Since several milliamperes are re- 
quired to pull in Rl,, there is no need 
for the bridge to be in exact balance. 
This alleviates the need for precision 
resistors or balancing circuits. 

The only precautions are mechani- 
cal rather than electrical. First; be- 
fore building anything permanent, 


check the motor you intend using to 
be sure that it will have sufficient 
power. Second; since the motor and 
tuner will coast slightly when power 
is removed it is necessary to adjust 
the coupling between the tuner and 
S. so that the relay opens slightly 
before the desired channel. 

To insure that the tuner detent, 
rather than 8, controls the exact po- 
sition of the tuner, a coupling such as 
diagrammed in Fig. 3 appears be- 
tween the tuner shaft and the drive 
gears. With this type of coupling, 
once the motor has rotated the tuner 
to the approximate position and 
stopped, the tuner’s detent can then 
pull the tuner into exact register. 

For those constructors who have 
continuous type tuners, such as used 
on DuMont sets, a war surplus Selsyn 
or similar synchro drive works out 
well. There is a precaution to ob- 
serve however. If the synchro is con- 
nected directly to the tuner shaft, a 
source of ambiguity results. Since 
these tuners require 5 or 10 turns to 
cover the entire TV band, synchro- 
nism is lost any time the remote syn- 
chro is revolved more than % turn 
when the unit is shut off. There are 
two methods of solving this problem. 
The first consists of gearing the unit 
so that the synchro makes one revo- 
lution for the 5 or 10 turns of the 
tuner. Unfortunately, the torque 
necessary with this arrangement re- 
quires a very large synchro. 

The second solution is the addition 
of a mechanical locking arrangement 
that prevents the remote unit from 
turning when the set is turned off. 


Fine Tuning 

Rather than devise a mechanical 
drive for the fine tuning control, elec- 
trical means were resorted to. Since 
most tuners use a form of capacitive 
variation for fine tuning, an elec- 
trically adjustable capacitor was de- 
sired. A review of the literature’ re- 
vealed that the dielectric constant 
of a neon tube varies with changes 
in current. This was just what was 
needed. The metal plate forming the 
capacitor on the Standard Coil tuner 
was removed, as was the fine tuning 
shaft. A new plate was cut out of 
brass and mounted to cover the two 


Fig. 4. The need for fine tuning =——_—» 
can be eliminated entirely with this 
circuit for automatic tuner control. 


Fig. 3. The type of coupling between 
tuner shaft and drive gear shown here 
lets tuner detents lock im channels. 


DRIVE GEAR 
1/6” PIN IN DRIVE GEAR 


1/8" PIN IN TUNER SHAFT 


TUNER SHAFT 


con GEAR - TO ROTATE 
ON TUNER SHAFT 


2 \2ATT 
V2e 


R33 


Rss—10 megohm, 12 w. res. 
Rsy—1000 ohm, 1/2 w. res. 

Rss, Rse—1 megohm, 2 w. res. 
Rs7—100,000 ohm, 2 w. res. 

Cs, Co—.01 yfd., 400 v. capacitor 
Cy, Ce—S50 pufd. ceramic capacitor 
Pls, PLs—1/10 watt neon bulb 
Ves—¥2 12AT7 tube 


Fig. 5. This circuit permits remote 
fine tuning without adding problems. 
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Yo-watt neon lamps. This arrange- 
ment is shown in Fig. 7. The simple 
electrical circuit shown in Fig. 5 en- 
abled the 500,000-ohm potentiometer 
to perform the function of fine tuning. 

Satisfaction with the simplicity of 
this tuning arrangement was so great, 
it was decided to carry the circuit one 
step further and adapt the set for 
a.f.c., thereby eliminating the fine- 
tuning control entirely. The circuit 
shown in Fig. 4 was tried and has 
been working admirably for over a 
year. V: acts as an amplifier which 
uses the variations in d.c. voltage 
available at the output of the sound 
discriminator to control the current 
through neon lamps. In a few sets, it 
may be necessary to wire bulbs across 
Rs rather than from the plate to 
ground, as shown. This will depend 
upon the choice of local-oscillator fre- 
quency and discriminator connections. 
It is advised that the type of circuit 
shown be tried and then, if instability 
is encountered, connections can then 
be changed. 


Other Controls 


The volume control could have been 
transferred directly to the remote 
chassis, but this would have involved 
such problems as hum pickup and fre- 
quency discrimination in connection 
with long, shielded lines in a high- 
impedance circuit. To avoid such po- 
tential trouble, a cathode-follower 
stage was inserted at the receiver 
chassis between the discriminator and 
the normal first audio amplifier. This 
stage, shown at the bottom right in 


Fig. 2, enabled the use of a long line 
to the remote volume control, shown 


at the bottom left (Rx), without 
complications. 

As for the brightness and contrast 
controls, signal is not carried by the 
first and usually not carried by the 


second either. In this case, there is 


Fig. 6. This view up toward the bottom of the TV chassis shows how 
the tuner drive motor and control switch S, may be coordinated with 
the tuner itself, becoming part of the receiver rather than the remote. 


simply the problem of extending leads 
and mounting potentiometers at the 
remote unit with values equal to 
those originally used at the main 
chassis. On the 630 chassis used by 
the author, the brightness control was 
originally in the CRT grid, which re- 
quired a negative voltage (see Fig. 
8A). Since positive voltage was al- 
ready available at the remote unit, 
the brightness control was moved to 
the cathode circuit (Fig. 8B), to keep 
down the number of leads required. 
This problem will not arise in most 
cases. 

Where the contrast control is a by- 
passed cathode potentiometer, it can 
also be remoted with little difficulty. 
If it is an unbypassed cathode pot, it 
will be a low-impedance point with 
signal present. Since the frequencies 
involved go rather high, deterioration 
of picture quality is quite possible 
with appreciable lengths of line. If 
this becomes objectionable, it may be 
just as well to dispense with remote 
control of contrast. Normal a.g.c. 
action plus some remote adjustment 
of the brightness control may be more 
than enough to achieve whatever 
compensation is necessary in switch- 
ing from one channel to another. 

The general method outlined in this 
article will no doubt be modified by 
the individual constructor. However, 
as noted earlier, this is not intended 
to be a rigid plan that will work in 
all cases. It cannot be. It does indi- 
cate the method of attack with cer- 
tain problems in setting up remote 
control that are more or less basic, 
irrespective of the vagaries of any 
particular receiver. For one who is 
willing to tackle the problem of pro- 
viding such remote operation without 
having all the answers ready-made in 
advance, the approaches worked out 
here can save considerable time. Also, 
the results are rewarding. 


Fig. 8. To avoid extra leads in the 
remote, a brightness control circuit 
relying on a negative supply (A) was 
altered to the one in (B) so that it 
could operate from a positive source. 


In the author’s case, the control 
cable was run around the room and 
terminated with Jones plugs at a 
number of different points. Thus, 
wherever the viewer wishes to sit in 
the room, he can connect the remote 
unit nearby. 
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Fig. 7. This close-up of the front of the tuner shows the location of the 
neon lamps for automatic fine tuning and the gear train to the tuner 
shaft. For details of the arrangement under drive shaft, see Fig. 3. 
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Over-all view of the portable grid- 
dip meter that is described below. 


By HOWARD BURGESS 


WO-WAY radio has taken to the 

highways, the waterways, and the 

air. To some this means operating 
with the bare minimum of equipment, 
but to others it means a “pack-rat’s” 
holiday when everything that is not 
nailed down is carried along in hopes 
of making a new contact or hearing 
some fresh ignition noise. In either 
case there are a few gadgets that are 
handy to have around. These little ex- 
tras become more interesting if they 
are inexpensive and easy to build. 

The new series of tubes which have 
been designed to operate with 12 volts 
on the heater and 12 volts on the 
plate have much to offer to the mobile 
operator. Many interesting and inex- 
pensive pieces of test equipment can 
be built to operate on the 12-volt bat- 
tery systems now used in many auto- 
mobiles, boats, and aircraft. The use 
of these tubes eliminates the need for 
a vibrator or dynamotor. 

A grid-dip meter is a useful tool for 
pruning coils and other construction 
work at the home shop, but it can be 
just as useful in tuning up a mobile 
transmitter or antenna and perhaps 
for an emergency repair of a receiver. 


Circuit Selection 


Several problems are encountered in 
low-plate-voltage operation of grid- 
dippers. Many of the ordinary oscil- 
lator circuits will work with less than 
12 volts on the plate if components 
are carefully selected and balanced. 
However, success may depend upon 
individual tube selection. Of course, 
another problem is that of low grid 
current. Many dippers using more 
than 100 volts on the plate have less 
than 100 microamperes grid current. 

If the plate voltage is reduced to 
low values, the meter required to read 
the very low grid current becomes 
both expensive and too delicate for 
mobile work. Another desirable fea- 
ture is the use of two-terminal coils. 
Elimination of feedback coils and taps 
in the tuned circuits speeds up con- 
struction, and simplifies winding. 

When all of these limitations were 
tossed into the pot, one possible cir- 
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“Mobile-Dip”’ 


Portable 


Grid-Dip Meter 


A compact and useful ham accessory which will 
work directly off the car's 12-volt battery. 


cuit that came out is shown in Figs. 
1 and 2. A second look at this cir- 
cuit will show that it is just a cathode 
follower, followed by a grounded-grid 
amplifier. The grounded-grid stage 
performs the feedback functions usu- 
ally accomplished by the plate coil or 
cathode tap in the average oscillator. 
Where the ordinary oscillator will 
have some loss in the feedback circuit, 
this one will have a little gain and 
thus enable it to operate on much 
lower plate voltages. Under ideal con- 
ditions this circuit will oscillate with 
as little as two volts on the plate. 
With higher plate voltages, resistors 
could be used in the plate and cathode 
circuit. However with only twelve 
volts available very little voltage loss 
can be tolerated. Using r.f. chokes 
with low d.c. resistance and high im- 
pedance is the answer. 

In the ordinary 12-volt battery sys- 
tem it is not unusual for the voltage 
to go above 14 voits. Before the first 
unit was completed, there was some 
doubt about the effect of this large 
change on the frequency stability. 
However, upon completion it was 
found that a change of several volts 
did not change the frequency as much 
as overcoupling will on the convention- 
al dipper. By the very nature of its 
use, a grid-dip meter cannot be used 
as a frequency standard. 


Construction Details 


Construction of the Mobile-Dip was 
kept simple and rugged. It may be 
well to mention at this point that 
components are not critical and their 
placement can be varied, within rea- 
son, without affecting operation. The 
entire unit is housed in a 3” x 2”x5” 
aluminum box. Component values 


Rr—56 ohm, '; w. res. 

R:e—2000 ohm, 2 w. res. 

Rs—1000 ohm pot 

Cr—50 pufd. tuning capacitor (see text) 

Ce—43 uufd. mica capacitor 

Cr—.01 pfd., 200 v. capacitor 

Ci—.002 yfd., 200 v. capacitor 

Cs—.005 ufd., 200 ¥. capacitor 

RFC 1r—2 mhy. 1.f. choke 

RFC:—1 mhy. 1.f. choke 

Lr—3.49-6 me.—36 t. 226 en.; 5.9-10.5 me. 
—20 t. 222 en.; 10.5-18.5 me.—10 t. Z18 
en.; 18.5-32 me.—S t. $18 en. (Coils close- 
wound on 1” dia. forms) 

Mr—0-1 ma. meter 


Vr—6211 or 12BH7 tube 


Fig. 1. Complete schematic of grid-dipper. 


were chosen to permit the use of a one 
ma. meter which is both rugged and 
low-priced. If for some reason it is 
desirable to use a more sensitive 
meter, this can be done by increasing 
the cathode resistor until the grid cur- 
rent is reduced to the desired value. 
The tuning capacitor chosen for this 
model was picked because of its small 
size and rugged construction but this 
means sacrificing a linear dial calibra- 
tion and also having less tuning range 
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per coil. As shown in the illustrations, 
the tube socket is mounted on a small 
aluminum angle in such a position 
that the tube is behind the milliam- 
meter. The rear mounting spacers on 
the tuning capacitor can serve as sup- 
ports for small parts as they are in- 
sulated from the active parts of the 
capacitor. 

Coil forms are always a problem. If 
#1, 3, and 5 pins are removed from a 
standard five-pin tube base or coil 
form, the remaining pins (2 and 4) 
will fit a large size crystal socket with 
%-inch spacing. This combination was 
used for the plug-in tuning coils. 

Perhaps you will notice the variable 
control on the end of the case opposite 
the coil. In grid-dip meters using 
higher plate voltages, various means 
can be used to give constant grid 
current on all ranges. This is more of 
a problem when very low plate volt- 
age is used. To correct this, a simple 
shunt is placed across the meter 
movement. With this control the cur- 
rent can be adjusted to any convenient 
value. 

The schematic shows that no con- 
nection is made direct to the case. 
Only a capacitor completes this part 
of the circuit. If no direct wire con- 
nection is made to the metal case, the 
dipper can be used on battery systems 
having either a positive or negative 
ground. 

The frequency range chosen covers 
the most used mobile bands. The use 
of the small tuning capacitor re- 
stricts the range that can be covered 
with a single coil and four coils are 
required to cover the range between 
3.49 megacycles and 32 megacycles. 

The number of turns may vary 
slightly from those given in the parts 
list due to placement of parts and 
leads. The turns on the highest fre- 
quency coil were spaced about one- 
half the diameter of the wire to give 
the correct frequency range. It is well 
to remember that in systems using a 
positive ground the coils are above 
ground by 12 volts. As a safety factor 
a layer of Scotch tape over the wire 
might be in order. 

When a nine-pin tube socket is 
wired as shown, there are a number 
of dual triode tubes that will operate 
in this circuit. The two types that 
have given the most satisfactory re- 
sults so far are the 12BH7 and the 
6211. The 6211 is preferred. Other 
common dual triodes will work but 
some types will require careful selec- 
tion to find a tube that will operate 
on low voltage. 

The type of dial sélected depends 
on the builder, but the one shown 
was made with a little cardboard and 
black ink. The calibration points can 
be filled in by listening to the r.f. out- 
put with an all-band receiver. As with 
all grid-dip meters, the coupling to the 
circuit being checked should be kept 
to the minimum that will give good 
indication. 

For those who like to change the 
layout in order to use parts that are 
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Another rear view of the unit is shown here, this time looking up from bottom. 


available, this instrument does not 
seem to be critical. When completed, 
the gadget can be clipped across any 
12-volt battery system and you will be 
in business. (Don’t forget to observe 
polarity.) Although not originally in- 
tended for home use, it has been found 
that it functions very well by just 
clipping across the secondary of any 
10- or 12-volt filament transformer. 
No rectifier is required. When op- 
erated this way tuning is a little 
broader due to a.c. on the plate, but 
it is perfectly usable. In many cases 
the 60-cycle modulation is an asset. 


0- 


Fig. 2. The basic circuit of the dipper. 


By HAROLD REED 


Simple, compact unit uses single tube and transistor 


to start and to stop a tape recorder automatically. 


devices have been offered to auto- 

matically start and stop tape- 
recorders. The circuits have been de- 
signed to amplify the minute outputs 
from microphones to actuate a switch- 
ing relay and, in conjunction with tim- 
ing networks, to hold the relay closed 
for predetermined time intervals. Other 
circuits operate from the audio signal 
at the output of an amplifier, i.e., the 
low impedance output designed for 
loudspeaker operation. Most of these 
circuits require a number of tube stages 
to accomplish this purpose and the 
price of such a device is quite high. 


[Paevices nave voice-operated relay 


General Features 


The unit described in this article uses 
just one tube and one n-p-n junction 
transistor. It is very inexpensive to 
build and its small size, the metal case 
measures 24” x 2%” x 4", makes it ex- 
tremely convenient for portable work 
since it can be tucked in a corner of a 
compartment of a tape recorder case. 

It incorporates a pilot lamp to indi- 
cate when the relay is open and closed. 
A small connector is included on the 
case for connection to a remote indicat- 
ing lamp. Thus, when recording out of 
visual range of, say, a recorder tape 
transport, the lamp will tell when the 
recorder mechanism is running and 
when it is stopped. 

The current drawn by the unit is 12.5 
ma. and this, together with the required 
6.3 volts a.c. for the heater, may in 
many cases be furnished by the equip- 


ment being controlled. Therefore, the 
device can be made even smaller. A unit 
was constructed without the self-con- 
tained power supply on a 15” x 2%" x 
2%” metal case. However, since in some 
installations this power may not be 
available, a simple built-in power sup- 
ply has been included with the unit 
described. 

Fig. 1 is the schematic diagram of 
the device. The tube used is a 12AX7, 
the first section connected in the cath- 
ode follower configuration. A miniature 
1-megohm potentiometer is employed 
in the input grid circuit as a sensitivity 
control. This stage provides a high 
impedance input circuit which may be 
bridged across other audio circuits with 
negligible loading effects. The output 
of this stage provides a low impedance 
for the other half of the tube which is 
wired as a diode. The output of the 
diode is fed to the base of a grounded- 
emitter n-p-n junction transistor cir- 
cuit using a type 2N35 unit. An RC 
timing network is inserted between the 
output of the diode and the transistor. 

A sensitive switching relay is em- 
ployed in the collector leg of the tran- 
sistor. The “on-off” indicating lamp and 
remote lamp are operated by the relay 
contacts and will indicate when the 
controlled device is, or is not, in opera- 
tion. The remote indicator lamp is use- 
ful in setups when the device is remotely 
located. 


Circuit Analysis 
An audio signal is applied to the in- 


Audio 
Operated 


Switch 


Over-all view of the completed switching unit. 


put of the switching unit through the 
sensitivity control, R;. This control is 
then adjusted to obtain the correct sig- 
nal level at the input grid for proper 
operation of the device. An audio signal 
voltage then appears at the junction of 
C, and R, and is applied to the diode 
section of the 12AX7. A rectified signal, 
or d.c. voltage, is accordingly available 
at the cathode of the diode section. This 
d.c. voltage is applied to the base of 
the grounded-emitter transistor stage, 
which functions as a d.c. amplifier. The 
resulting increased current flow in the 
collector circuit serves to actuate the 
sensitive switching relay. The RC tim- 
ing network, composed of R; and Cs, 
together with R, in the transistor base 
circuit, determines the length of time 
the relay remains closed after the audio 
signal is removed. Power for the tran- 
sistor is obtained from the voltage di- 
vider network consisting of Rs and Re. 


Constructional Details 


The parts of the device are all 
mounted on the 24%”x2\%"x 4" metal 
case. See the photographs. There is 
nothing critical about parts placement 
or wiring except that it is desirable to 
keep the audio input leads away from 
a.c. wiring. Therefore, the constructor 
need not follow the exact layout. 

A shielded, single-conductor cable, 
fitted with a metal shell-type phone 
plug, is used for the audio input signal. 
This cable should be kept as short as 
possible. A phone jack for picking up 
the signal may be mounted on the re- 
corder amplifier chassis or other device. 
The cable may be wired in permanently 
without the jack if desired. The other 
end of this cable is terminated in a 
mating connector for the connector on 
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the switching unit. See photograph 
below. 

A small transistor socket is used for 
the 2N35. The power switch, power pi- 
lot lamp, power cord, and all a.c. con- 
nectors are attached at one end of the 
case. The two small connectors for sup- 
plying a.c. power to the controlled ap- 
paratus and to the remote indicating 
lamp can be seen in the photos. 

The moving contact, or armature, of 
the specified relay is mechanically con- 
nected to the relay framework. Since 
this would cause one side of the 117- 
volt a.c. supply to be shorted to the 
metal case and be hazardous, the relay 
was first mounted on a small piece of 
plastic, using flat-head countersunk 
screws, and then the plastic mounting 
plate was attached to the metal case. 
This provided the needed isolation. 
Also, small squares of Bakelite were 
slipped over the mounting screws to 
hold the plastic mounting plate about 
% inch away from the chassis so that 
the transformer leads can pass. 

The indicator lamp is a type NE-2. 
It fits tightly in a rubber grommet 
mounted in a hole in the case. A 200,- 
000-ohm resistor must be used in series 
with this lamp. 

A photograph was taken before the 
unit was wired since location of the 
various parts can be more clearly seen. 
The resistors and capacitors were wired 
in last and hide many of the other com- 
ponents. These are wired in, point-to- 
point and when finished the little box is 
quite full. The photo on the previous 
page shows the finished unit. 


Installation and Operation 


As mentioned previously, the switch- 
ing unit may, in some installations, ob- 
tain heater and d.c. supply from the 
audio system or tape recorder amplifier 
with which it is used. Then, the built-in 
power supply will not be required. In 
this case, the 6.3 volts a.c. for the heater 
may be taken off any of the amplifier 
tube socket terminals. The “B+” sup- 
ply, when taken from an amplifier, may 
be adjusted to the correct value by us- 
ing an appropriate series dropping re- 
sistor between the amplifier and the 
switching unit, to bring the “B+” volt- 
age to the right value. It may seem at 
first that the “B+” value obtained in 
this way would not be critical but, it 
should be remembered, that the tran- 
sistor is powered by the voltage divider 
resistors, R; and Re, connected between 
“B+” input and ground. When the “B+” 
supply, as furnished by the built-in 
power supply, is 170 volts, the d.c. volt- 
age at the junction of these resistors is 
+22 volts and this is applied to the col- 
lector circuit through the relay coil. If 
the d.c. supply is greater than 170 volts, 
then care must be exercised to make 
certain that R; and R. are adjusted so 
that the d.c. supply for the transistor 
collector circuit does not exceed the 
maximum rating for the transistor, 
which is 25 volts for the collector. 

With the voltage values given in the 
schematic diagram, the current through 
the relay and collector circuit was 0.3 
ma. with no audio signal at the input. 
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Rr—1 megohm pot 

Re, Rie—1800 ohm, 2 w. res. 
Rs, Ri —47,000 ohm, 2 w. res. 
Re—8200 ohm, 2 w. res. 
Re—1500 ohm, 2 w. res. 

R>—I1 megohm, 2 w. res. 
Re—735,000 ohm, 2 w. res. 
Re—200,000 ohm, 2 w. res. 
Rir—356 ohm, 1 w. res. 

C1, Ce—.04 pfd., 200 v. capacitor 
Cr—6 pufd., 25 v. elec. copacitor 
Ci—40 pufd., 250 v. elec. capacitor 
PL:—NE-.-2 neon lamp 


PL:—2#47 pilot lamp 

SR:r—65 ma. selenium rectifier 

SO-—Remote connector (Lafayette MS-284) 

SOr—Connector (117 volt a.c. output) 

Sr—S.p.s.t. switch (power on-off) 

J:—Mike connector (audio input) 

Tr—Power trans. 125 v. @ 15 ma.; 6.3 ». @ 
-6 amp. (Stancor PS8415 or equiv.) 

RL:—8000-ohm-coil relay (Sigma 4F) 

Vr—124X7 tube 

Vi—“n-p-n” junction transistor (Sylvania 
2N335) 

1—Metal case, 24" x 24" x # 


Fig. 1. 


Circuit of audio actuated switch. Components R:, R:. and C; in the 


transistor input determine how long the relay stays closed after signal removal. 


An example of the operating conditions, 
when the device was used with a com- 
mercially available tape recorder am- 
plifier, follows. 

The audio input signal for the device 
was obtained between the plate and 
ground of an intermediate stage of the 
amplifier. With voice signal from a mi- 
crophone or music from a radio tuner 
fed to the input of the amplifier, the 
gain control of the amplifier was ad- 
justed so that the recorder eye tube 
just closed, which was normal for cor- 
rect recording level. This condition 


produced audio peak signals of 7 volts 
to the switching unit input and the 
sensitivity control was adjusted so 
that these peaks produced relay peak 
currents of 2 ma. The relay pulled in 
when this current reached a value of 
1.5 ma. One word spoken into the mi- 
crophone would produce a peak cur- 
rent of 2 ma. With a sustained note, 
such as obtained by whistling into the 
microphone or when using a 1000- 
cycle tone signal produced from an 
oscillator, the relay would pull in with 
(Continued on page 134) 


Underside of the switching unit chassis with a good many of the parts already 
mounted. Se LEE otcricebntion aduanemeaiaee 


To avoid aimless drifting with the tide, service 
dealers need ideas to shape their own destinies. 


made any road a “first class high- 

way” in the southwest, motorists 
traveling through southern Oklahoma 
were likely to find highway signs that 
read something like this, “Pick your 
rut carefully. You'll be in it for the 
next thirty miles.” 

Some drivers liked ruts, if they 
started straight and were not deep. 
More venturesome souls preferred to 
dig their own ruts, even at the risk of 
ending up in a ditch. They gambled 
on their own steering ability rather 
than take a chance on getting stuck 
on high center in someone else’s rut. 

There are no paved highways that 
a man can breeze along in the man- 
agement of an electronic service busi- 
ness. The road the service dealer 
travels is full of ruts. And the most 
inviting ruts are usually the ones that 
get deeper the longer he stays in 
them. Once he gets deep in a rut he 
seldom has the will and determination 
to pull himself out of it. 

Although service basically is a pro- 
motion business, the average service 
dealer’s leaning is toward the techni- 
cal aspects. This acts as an opiate 
that dims his vision about the chang- 
ing promotional needs of his business. 
There is a strong tendency to follow 
the line of least resistance in the 
management of a shop as a business. 
As a result, most of the things that 
should be done to keep the business 
alive, promotion-wise, are neglected. 

Service is a product that must be 
constantly and continually sold. It is 
something that customers do not want 
to buy. When they are forced to buy 
it, they are inclined to do so grudg- 


Y race ago, when a graveled surface 
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ingly. Yet, when it is promoted with 
the right flair and supported by good, 
common-sense customer relations, the 
dealer can win loyal, satisfied cus- 
tomers. Set owners will stay loyal to 
a dealer whose promotions and cus- 
tomer relations leave with them the 
impression that they got good value 
for the dollars they spent for service. 

When a man starts a retail business 
that depends entirely on the sale of 
new products and merchandise for its 
income, he usually realizes that its 
success will depend entirely on his 
ability to keep a constant flow of new 
customers patronizing his store. 

“The main thing a small dealer 
must be,” said a successful small re- 
tailer, “is an idea factory. He must be 
able to continually come up with new 
and novel ways to keep his business 
in the public eye. He must be alert 
for new ways to bring more customer 
dollars into his store. If he doesn’t, he 
is sunk.” 

Ideas are the things that keep a 
business from falling into a rut. They 
are the roller bearings that keep the 
business moving ahead without wasted 
power. They are the motivating force 
that helps the owner to continually 
regenerate his own interest in his 
activity. They are the gems that 
add sparkle to management. 

Where do you get ideas? One 
dealer, who never seems stuck for an 
idea, said: “My pet method is to look 
at what other businessmen in other 
fields are doing whenever my own idea 
factory slows down. When I feel lost, 
floundering for an idea, I know I can’t 
wait around indefinitely to think up 
something original. So I start looking 
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into what other fellows are doing in 
my town. 

Most of their ideas fit their lines 
of business only, but you would be 
surprised how many can, with a little 
imagination, be adapted to service. 

“Any idea that builds business in 
one line can do it in another with a 
few simple changes. Another thing I 
find is that, once my mind has this 
other fellow’s idea to work with, it 
starts working on ideas again. By the 
time the idea is ready to be put to 
use, I usually have worked out so 
many changes to fit my own business 
that the original borrowed idea has 
disappeared.” 

In another city, a group of service 
dealers constantly “feed” ideas to each 
other. Located in different parts of 
the city, their businesses are not 
directly competitive. 

After they kick an idea for a new 
promotion around among themselves 
and have worked the bugs out of it, 
they all put it to use at the same time. 
They claim that, when an idea is 
used by several shops simultaneously, 
it has far greater impact than if it 
were used by just one shop. “It’s simi- 
lar to the ratio of speed to the force 
of the impact when two cars collide,” 
one dealer said. “The impact is four 
times greater at forty miles an hour 
than it is at twenty miles an hour. 
When all of us use the same new 
promotion at the same time, it com- 
pares with the promotions of big, na- 
tional companies because we just 
about blanket the area where our 
shops are located.” 

The ability to generate new ideas 
or to modernize old ones is something 
that every service dealer must cul- 
tivate or he will sooner or later get 
stuck on high center. Competition in 
the TV and radio service business has 

(Continued on page 126) 
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An Ultra-Versatile 
Wide-Range 
Power Supply 


By FRANK H. TOOKER 


O MANY articles on variable-output 
power supplies have appeared in 
print during the past few years 
that, at first thought, it would seem 
almost impossible to design anything 
different or better. A careful search 
of such literature will, however, reveal 
several serious disadvantages which 
severely limit the application of these 
units. Thus, the majority are incapa- 
ble of performing the multitude of 
tasks a variable-output supply really 
should be able to do. For instance, 
many designs will not permit the out- 
put voltage to be adjusted all the way 
down to zero. Of those which can be 
adjusted to zero, many are so critical 
in adjustment over the low-voltage 
range that it’s virtually impossible to 
set the control accurately anywhere 
near one or two volts output. A few 
designs require special components (or 
makeshift substitutes) for control 
purposes, while others are overly ex- 
pensive or complicated for the results 
obtained, and some are much too large 
and heavy to be moved about easily 
from place to place on the workbench. 
The “D.C. Varivolter” power supply 
to be described was designed specifi- 
cally not only to eliminate these faults 
but also to make an instrument that 
is as versatile as possible—with the 
many, widely diversified needs of ex- 
perimenters, students, service techni- 
cians, and development’ engineers 
uppermost in view. The output from 
the “Varivolter’” is continuously vari- 
able from zero to 300 volts open-circuit 
and from zero to 240 volts at the 
maximum rated output of 50 milli- 
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Front-panel view of 
the “D.C. Varivolter.” 


Simple, inexpensive, variable-output power supply 


continuously adjustable from 0 to 240 v. at 50 ma. 


amperes. With this little unit and a 
simple twist of a single control knob, 
you can get one or two volts to test a 
low-level transistor circuit, or a couple 
of hundred volts for checking out a 
vacuum-tube setup—and the output 
can be set as quickly and easily, and 
as accurately, at the one- or two-volt 
level as it can at one- or two-hundred! 
The same applies for all outputs be- 
tween these extremes—you can get 3, 
6, 9, 22% volts in a split second with 
no more time or effort involved than 
that required to set the meter to the 
proper range and turn the output con- 
trol. You can drop the output down 
to any level you please to determine 
exactly how your bench jobs or tran- 
sistor gadgets will perform as the bat- 
teries deteriorate with age. Or you can 
start at zero and move up, if you’re 
working with a new or doubtful circuit 
and you’re not quite sure whether it 
will work properly or draw far too 
much current when the _ intended 
voltage supply is connected. 

As an astonishing demonstration of 
the absolute control which one has over 
the output from the “Varivolter,” the 
unit can be set for zero output and a 
0-1 milliammeter connected directly 
across the output terminals. By ad- 
vancing the “Varivolter’s” output con- 
trol slowly, any desired milliampere 
reading may be obtained! And the ad- 
justment isn’t at all critical. At 0.1 


on the milliammeter the output is 
actually 0.003 to 0.005 volt, depending 
on the internal resistance of the meter. 
This order of control seems almost 
miraculous in a unit which can also 
deliver over 200 volts and up to 50 
milliamperes at any voltage setting. 
Actually, this is more than just a dem- 
onstration of the “Varivolter’s’” ex- 
traordinary versatility. It is a practical 
method for testing milliammeters. 

A panel control is included on the 
“Varivolter” for precise setting of the 
zero (when working with low-level 
transistor circuits) and a built-in volt- 
meter and two multipliers permit the 
output voltage to be read accurately 
at all levels. The “Varivolter” takes 
up little space on the work bench; it’s 
light enough to be moved about with 
ease; and it’s inexpensive to build, 
especially when one considers the cost 
of. the several units that would be 
necessary to replace it. 


How It Works 


The complete schematic diagram of 
the “Varivolter” is given in Fig. 1. A 
pair of 12B4A miniature power triodes 
are used as grid-controlled rectifiers 
in a full-wave circuit. Primarily, the 
output voltage from the unit is deter- 
mined by the _ grid-to-cathode bias 
applied to these tubes. This bias is 
obtained through the “Adjust Output” 
control potentiometer Ry, When the 
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arm of R, is set at the end connected 
to the cathodes of the tubes, the grid 
bias is zero and the output voltage is 
maximum. When the arm of R, is set 
at the opposite extreme of its rotation, 
a negative bias, obtained through 
selenium rectifiers SR: and SR, and 
developed across C: and Rs, is applied 
to the grids of the power tubes to re- 
duce their current flow to a very low 
value. The voltage which would ap- 
pear across R. and the output termi- 
nals, as.a result of this small current 
flow, is balanced out by a portion of 
the negative bias voltage applied in 
opposite polarity across R. through the 
voltage-divider action of R, and Re. 
With the meter set at its “X30” posi- 
tion and no load across the output 
terminals, the normal cancelling po- 
tential is approximately 22% of the 
grid bias. 

Potentiometer R; is the “Adjust 
Zero” control. Varying the setting of 
this control varies the value of nega- 
tive voltage applied to the lower end 
of R,. Thus R; determines the maxi- 
mum bias at the grids of the power 
tubes as well as the portion of can- 
celling potential applied across R.—the 
combination of both of which, permits 
the output from the “Varivolter’” to be 
set exactly at zero when the “Adjust 
Output” control, R., is turned to the 
maximum counterclockwise end of its 
rotation. With R; and R, set for zero 
output, the cancelling potential adjusts 
itself automatically to maintain the 
zero at all loads up to and including a 
shert circuit of the output terminals. 

“Selector” switch 8S, performs sev- 
eral important functions. Section Sic 
of the switch selects the full-scale volt- 
meter ranges: 10, 50, and 300 volts. 
Section S., inserts a heavy-duty power 
resistor, R:, in series with the output 
in the 10- and 50-volt ranges of the 
voltmeter and shorts out the resistor 


in the 300-volt range. This resistor is 
an imp ‘rtant part of the “Varivolter” 
for its duty is to radiate power that 
would otherwise have to be dissipated 
in the tubes when low voltage at the 
full 50 milliamperes is being taken 
from the instrument. It also transfers 
the filter type from capacitor-input at 
high voltages to resistor-input at low 
voltages, thereby limiting the peak 
current through the tubes at low- 
voltage output levels. Without R;, cur- 
rent drawn at these low-voltage out- 
puts would have to be limited to keep 
from exceeding the maximum power 
dissipation rating of the 12B4A’s. On 
the other hand, at high-voltage out- 
puts, where vacuum tubes are being 
operated from the “Varivolter,” most 
of the power is dissipated in the ex- 
ternal circuit, so R:; is shorted out in 
the 300-volt range position of the 
voltmeter. 

Section S:, of the switch performs 
the “on-off” function. A shorting type 
switch is used to prevent interrupting 
the current to the power transformer 
primary while switching from one volt- 
meter range to another. The “off” posi- 
tion is located at the extreme right, ad- 
jacent to the “X30” multiplier position 
(300-volt range) of the voltmeter to 
prevent the unit from being switched 
immediately to the sensitive “X11” posi- 
tion when it is turned on. 

An important and desirable feature 
of the “Varivolter” is that its d.c. in- 
ternal impedance is relatively low at 
high-voltage output and high at low- 
voltage output. Thus, the instrument 
tends to approach the ideals of a con- 
stant-voltage source for vacuum-tube 
circuits and a constant-current source 
for transistors. 

The filters and the voltmeter circuit 
are conventional. No ground is made 
internally since versatility is increased 
when this connection can be made 


Fig. 1. Complete schematic diagram and parts listing for the d.c. “Varivolter.” 
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Rr—100,000 ohm, 2 w. res. 

R:—22,000 ohm, 2 w. res. 

Rs—10,000 ohm wirewound pot (Mallory Type 
“C,” “Adjust Zero” control) 

Ri—150,000 ohm wirewound pot 
Type “E” “Adjust Output” control) 

Rs—33,000 ohm, 2 w. res. 

Re—50,000 ohm, 10 w. res. 

R2—2000 ohm, 20 w. res. 

Re—40,000 ohm, 1 w. res. +1% 

Re—250,000 ohm, 1 w. res. +1% 


( Mallory 


Cr—20 pfd., 150 v. elec. capacitor 

Cz, Cs—30/30 ufd., 450 v. elec. capacitor 

CHr—3.5 hy., 50 ma. filter choke 

M:—0-10 v., 1000 ohms-per-volt voltmeter 

S:—3-pole, 4-pos. shorting-type ceramic rotary 
switch 

SR:, SRe—130 v. @ 50 ma. selenium rectifier 

T+—Power trans. 240-0-240 v. @ 70 ma.; 6.3 
¥. @ 3 amps (Stancor PC8419 or equiv.) 

PL:—NE-51 neon lamp 

Vi, Ve—12B4A tube 


either positive or negative, as desired, 
at the output terminals. A milliam- 
meter is not included in the “Varivolt- 
er’ because experience has shown that 
current measurements are usually 
better made with individual meters at 
various points in the circuit under test. 


Construction Details 


Any truly versatile unit is seldom a 
“stay-put” instrument. Thus, the 
“Varivolter” was designed to be port- 
able. It is assembled in a 5”x6"x9” 
aluminum carrying case, and takes up 
no more space than the average v.t.v.m. 
The principal points to be observed in 
its construction are: (1) Allow plenty 
of ventilation around the power triodes 
and dissipation resistor R;. For this 
purpose, drill a number of holes at ap- 
propriate places in the chassis and in 
the bottom, sides, and rear panel of the 
carrying case. (2) Keep these particu- 
lar heat-producing components well 
separated from the electrolytic capaci- 
tors and the selenium rectifiers. (3) 
Follow the panel layout shown in the 
photos as closely as possible, since this 
particular arrangement gives a neat, 
“factory-assembled” appearance to the 
instrument and, at the same time, per- 
mits maximum ease and convenience 
in its operation. (4) For the same rea- 
sons, use a large knob on the “Adjust 
Output” potentiometer, R,. 

When the unit is completely assem- 
bled and wired, set the “Selector” 
switch at “off”, set the “Adjust Zero” 
control at about mid-scale, and turn 
the “Adjust Output” control fully 
counterclockwise. Plug in the power 
cord, turn the “Selector” switch to its 
“X30” position and leave it there for a 
minute or two to permit the instru- 
ment to warm up. The voltmeter needle 
should swing slightly to the left of zero 
when the unit is turned on and then 
drift slowly back to zero as the tube 
cathodes come up to temperature. Set 
the “Selector” switch at its “X11” posi- 
tion and vary the “Adjust Zero” control 
for zero reading on the meter. This ad- 
justment is inclined to be a little slug- 
gish due to the capacitance in the cir- 
cuit. Rotate the control slowly to ob- 
tain an accurate setting. (Components 
in this part of the circuit have been 
carefully selected as to value to pre- 
vent damage to the meter, even when 
the “Adjust Zero” control is grossly 
misadjusted.) The setting of the “Ad- 
just Output” control is also inclined to 
be slightly sluggish when the “Vari- 
volter” is not delivering current to an 
external circuit due to the charge and 
discharge time of the filter capacitors. 
Advancing this control slowly during 
the initial checking of the instrument 
and at any time when little or no cur- 
rent is being delivered externally is 
also desirable, primarily as a precau- 
tion against overloading the voltmeter 
and/or an externally connected circuit 
and as a time saver in making accurate 
adjustments. 

When the output terminals of the 
“Varivolter” are open-circuited, and 
the “Selector” switch is set at its “X30” 
position, the “Adjust Output” control 
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Top view of the variable-output power ulmiae showing the tube 
t that is employed. The 
power transformer and the twe electrolytic cupacitors are on 
the rear of the chassis while the rectifier tubes are in front 
Selector switch and zeroing pot are seen. 


placement and the g 


of the transformer. 


may be used to swing the output all the 
way from zero to 300 volts. When cur- 
rent is being taken from the instru- 


ment, however, the “X5” or “X11” me- 
ter positions should be used for outputs 
of 50 volts and below—both to obtain 
the more accurate meter reading and 
to insert R; in the circuit to prevent 
excessive dissipation in the power 
triodes. 


How to Use It 


With transistor circuits: (1) Set the 
“Adjust Output” control fully counter- 
clockwise (minimum output). (2) Set 
the “Selector” switch to “X11”. (3) 
Vary the “Adjust Zero” control care- 
fully for zero reading on the voltmeter. 
(4) Connect the transistor circuit to 
the output terminals. Be sure to ob- 
serve polarity just as you would with a 
battery power source. (5) Advance the 
“Adjust Output” control until the 
meter reads the value of voltage you 
desire to have applied to the transistor 
circuit. Since the “Varivolter” is ca- 
pable of delivering considerable voltage 
and current, as well as very little, it is 
recommended that these simple steps 
be followed each time the instrument 
is made ready for use with transistors 
to prevent feeding an overvoltage to 
any transistor setup. 

When working with a new or doubt- 
ful transistor circuit and you're not 
quite sure that it’s wired correctly, or 
in need of adjustment, or perhaps has a 
faulty component, connect a milliam- 
meter in series with the circuit and the 
“Varivolter’ before you begin advanc- 
ing the “Adjust Output” control. Then, 
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advance the “Adjust Output” contro] 
slowly while observing the milliam- 
meter as well as the voltmeter on the 
“Varivolter.” These two readings can 
often tell you much about a transistor 
circuit’s performance. For instance: 
(1) If the milliammeter reading rises 
much too rapidly with a small applied 
voltage, the chances are something is 
definitely wrong in the transistor cir- 
cuit. Set the “Adjust Output” control 
back to zero and check the wiring, po- 
larity of connections, quality of the 
transistors and electrolytics, etc. (2) If 
the meter needles tend to fluctuate rap- 
idly and you're working with a tran- 
sistorized amplifier, the unit is prob- 
ably motorboating—and a new or larg- 
er filter capacitor may be needed some- 
where in the circuit. (3) If the milliam- 
meter reading tends to increase, and 
the voltmeter reading tends to de- 
crease, either slowly or rapidly with 
the passage of time, a transistor is 
probably heating up. In a simple, un- 
compensated transistor circuit, par- 
ticularly, even small temperature 
changes will show up in the meter 
readings. Set the “Adjust Output” con- 
trol immediately to zero and check the 
circuit in detail; especially consult the 
transistor specifications, look for leaky 
electrolytics, off-value resistors, etc., to 
make certain maximum power dissipa- 
tion is not being exceeded anywhere in 
the circuit. 

One thing to keep in mind is that, 
due to the heating time of the power 
triodes, the “Varivolter” will tend to 
reverse polarity for a few seconds when 
it is first turned on. This is a matter of 


of the power supply is shown here. 


Note the arrangement of the wiring and the placement of the 
parts. The filter choke is mounted below the power trans- 
former while the two selenium rectifiers are located in front 
Note the large output-adjustment potentiometer. 


about 20 volts, at a relatively high im- 
pedance, and it occurs even when the 
“Adjust Output” control is set at zero 
—so, to be on the safe side, always 
make sure the instrument is warmed 
up and the “Adjust Zero” control is 
properly set before connecting the out- 
put to a transistor circuit. Also, re- 
member to set the “Adjust Output” 
control to zero on the meter before con- 
necting or disconnecting any transistor 
circuit. It helps to prevent transistor 
damage through transients. Generally, 
you have to take your chances with 
transients when you're working with a 
new or doubtful transistor circuit and 
a battery supply, but you can forget 
your fears on this score when you are 
using the “Varivolter”—just by getting 
in the habit of twisting the output con- 
trol fully counterclockwise. 

Another reason for setting the “Ad- 
just Output” control to zero before 
making or breaking a transistor circuit 
is that the “Varivolter” has a fairly 
high internal resistance and thus tends 
toward a constant-current source at 
the lower voltage levels. This is a de- 
sirable condition in a power source that 
is to supply many different transistor 
circuits, especially experimental setups, 
but of necessity, it must result in the 
output voltage rising, sometimes con- 
siderably, when the transistor circuit 
is disconnected. Should the circuit be 
reconnected without setting the output 
to zero, this higher voltage could dam- 
age a transistor before the filter ca- 
pacitors become discharged down to 
the normal working level of the circuit. 

(Continued on page 170) 
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Use Your TV Set 
As An Oscilloscope 


By GLEN SOUTHWORTH 


Put your big screen to work doing double duty with 


this simple, two-tube pulse-position converter. 


longer exert a fatal fascination for 

you, the thought may have crossed 
your mind of how nice it would be to 
put that big, 21-inch cathode-ray tube 
to work producing bright, clean-cut, 
oscilloscope waveforms. And, if your 
pioneering instincts have prompted you 
to go forward along this pathway, 
chances are that you've achieved the 
bright trace, accompanied by much 
work and expense, coupled with poor 
response on the part of the set and the 
rest of your household as well. 

Although a 21-inch scope is a beau- 
tiful thing to behold, and very useful 
in demonstrating the mysteries of elec- 
tronics to classrooms and audiences, a 
conventional conversion runs into sev- 
eral technical and economic snags, due 
primarily to the fact that magnetic de- 
flection is employed in the sweep cir- 
cuits of the conventional TV set. Inas- 
much as these circuits, as well as the 


[‘ THE event that TV Westerns no 


Off-screen photo showing scope pattern 
produced simultaneously with TV program. 


defiection yoke, were designed for fre- 
quencies of 60 and 15,750 cps only, the 
problem of conversion is a little diffi- 
cult, although one successful approach 
was made recently through use of push- 
pull, paralleled 807 power amplifiers in 
both the vertical and horizontal deflec- 
tion eircuits.’ 

By using an unconventional tech- 
nique we can have our electronic cake 
and eat it too. In other words we can 
use the family set as an oscilloscope of 
modest capabilities without tearing it 
up, altering it, or reducing its ability 
to render gunsmoke and commercials. 
In fact, in an emergency, you can use 
the oscilloscope feature simultaneously 
with the viewing of your favorite show 

Sounds interesting, doesn’t it? The 
secret is to forget about the deflection 
system of the TV set entirely, and ap- 
ply the proper signal to the grid of the 
cathode-ray tube with the result that 
the normal scanning of the tube causes 


Off-screen photo showing only the oscillo- 
scope-type trace that may be produced. 


Over-all view of the converter used with 
a TV receiver to produce patterns below. 


a trace to appear, just as if the local 
TV station had one of their cameras 
focused on an oscilloscope screen. The 
circuit to do this is simplicity itself and 
uses only two dual triodes, plus four- 
teen resistors and seven capacitors. The 
schematic is easy to locate, because it’s 
the only one in this article. 

In essence, the two-tube converter is 
a pulse-position modulator which pro- 
duces a series of pulses at the hori- 
zontal scanning rate of the receiver, 
namely 15,750 times per second. These 
pulses are locked to the horizontal 
sweep of the set and appear as a ver- 
tical line, the position of which depends 
upon the amount of delay (approxi- 
mately 5 to 55 microseconds) intro- 
duced by the converter. Introducing an 
audio voltage into the converter causes 
the amount of pulse delay to vary in 
accordance with the impressed signal 
and the consequence is an oscilloscope- 
like pattern with the normal X and Y 
axes apparently reversed, as shown in 
the accompanying photos. 

Let’s take the foregoing a little bit 
slower and refer to the schematic this 
time. Horizontal pulses from the TV 


Twin traces, such as those shown, pro- 
duced by adding extra stage to converter. 
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(A) Oscilloscope pattern of 
15.750 cps saw-tooth wave- 
form that is produced at 
pin 6 plate of the 12AU7. 


set are obtained by loosely coupling the 
grid of a 12AU7 to the horizontal out- 
put stage. These pulses are amplified 
and applied to the grid of the second 
half of the 12AU7 which acts as a dis- 
charge tube producing a 15,750 cps saw- 
tooth waveform. The saw-tooth is then 
introduced to the grid of a 12AT7, 
which acts as a two-stage clipper, re- 
moving a small segment of the saw- 
tooth to produce a nearly square wave, 
the duty cycle of which will depend 
upon what portion of the saw-tooth 
waveform is clipped. A variable, posi- 
tive bias is applied to the first grid of 
the 12AT7 by the “Position” control 
and when the saw-tooth is clipped in 
the center the resulting trace will be 
near the center of the TV screen, while 
clipping near the top or the bottom of 
the saw-tooth will cause the trace to 
move either to the right or the left. 
When an audio signal is applied to the 
first grid of the 12AT7, it will cause 
the clipping of the saw-tooth to take 
place at different levels, thus moving 
the trace back and forth across the 
screen in accordance with the signal 
voltage. Inasmuch as the TV set itself 
is already scanning at a 60-cycle verti- 
cal rate, we have the effect of an os- 
cilloscope with a 60-cycle sweep. 

The effectiveness of the 12AT7 clip- 
per is greatly improved by the addition 
of the .1 uwfd. capacitor (C;) between 
the plate of the first section and the 
grid of the second. This introduces re- 
generation and causes the square-wave 
output to have a very rapid rise time, 
under one microsecond. If the output 
of the second half of the tube is fed 
directly to the TV set video, then part 
of the screen will appear light and the 
other part dark, due to the square wave 
existing at this point in the circuit. In 
order to achieve a thin line on the 
screen the square wave must be differ- 
entiated, or converted to pulses, which 
is easily done by means of a small cou- 
pling capacitor of about 100 uzsfd. This 
will produce a positive- and a negative- 
going spike when fed into a load of 
about 5000 or 10,000 ohms; although it 
may be desirable to remove the nega- 
tive-going spike by means of a crystal 
diode, as shown in the diagram. 

In operation, horizontal pulses may 
be often obtained merely by stringing 

(Continued on page 158) 
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(B) Output of 12AT7 dual 
triode with .1 sid. capac- 
itor between first plate 
and second grid removed. 


(C) Output of the 12AT7 
clipper with capacitor re- 
placed. Note fast rise time 
and good square wave. 


(D) Output of clipper when 
audio signal is mixed with 
saw-tooth causing duty cy- 
cle to vary at a rapid rate. 
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R:—3500,000 ohm, 2 w. res. 
R-—20,000 ohm, \, w. res. 

Rs, Re—390,000 ohm, 2 w. res. 
R;, Rr, Ru—100,000 ohm, Yz ». res. 
R:»—100.000 ohm pot 

Re—I1 megohm pot 

Rs—220,000 ohm, 2 w. res. 
R»—2200 ohm, 2 w. res. 
Rw—4700 ohm, 2 w. res. 
Rir—10,000 ohm, 4 w. res. 
Ri—18,000 ohm, 2 w. res. 
Ru—10,000 ohm, 1 w. res. 
Cr—.01 yufd., 400 ». capacitor 
Cr—.001 yfd., 400 v. capacitor 
Cs, C-—.1 pfd., 400 »¥. capacitor 
C;—10 pufd., 150 ». elec. capacitor 
Co—100 pufd., 400 ». capacitor 
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C>—.002 pfd., 400 v. capacitor 

Cs, Co—20/20 pfd., 150 v. elec. capacitor 

Tr—Power trans. 125-0-125 v. @ 25 ma.; 6.3 
¥. @ 1 amp (Stancor PS8416 or equiv.) 

CR-—Germenium diode (Raytheon CK703/ 
1N66, optional, see text) 

Vr—12AU7 tube 

Vi—I12AT7 tube . 

Vs—6X4 tube 


Circuit diagram and parts list for device that produces scope patterns on TV screen. 


Bottom view of pulse-position modulator unit whose circuit diagram is shown above. 


of the service department and 

pointed a long, thin finger at the 
gleaming cabinet resting on a shelf 
above the service bench. 

“What’s that?” he demanded of 
Mac, his employer, who was perched 
in front of the bench on a high stool 
listening to the music that floated 
from the beautiful two-tone cabinet 
of hand-rubbed light and dark woods. 

“A radio, and a darned good one,” 
Mac replied. “You are too young to 


Bist tne stopped short in the door 


know, but radio manufacturers here 
used to put out a lot of these ‘large 


table model’ sets. Actually, what they 
did was to place a fine console 
chassis in a large table model cabinet 
with a somewhat smaller speaker 
than was used in the console. This 
radio would do everything the con- 
sole set would do except reproduce 
the lower frequencies—due, of course, 
to a lack of adequate baffle. How- 
ever the table model sold for sub- 
stantially less than the console, and 
I've always been convinced it gave the 
buyer the most radio for his dollar he 
ever got.” 

“How did you latch on to this set?” 

“It’s made in West Germany for ex- 
port. A friend of mine imported it 
and brought it over for me to play 
with for a few days. He wants my 
opinion of it.”’ 

“Well, what do you think?” 

“I think it’s most interesting to see 
what has been accomplished by en- 
gineers who continued concentrating 
on improving radios instead of being 
lured into other electronic fields. I'm 
sure our boys could build a set as 
good as this one, but they’ve not done 
so because they know a fine, expen- 
sive radio would be hard to sell in 
competition with TV, hi-fi installa- 
tions, etc. Still, I get a large charge 
out of getting my hands on a really 
fine radio again.” 

“What's so terrific about it? I'll 
admit it is a beautiful piece of cabinet 
making, and that tone makes the little 
a.c.-d.c. jobs sound rather sad; but 
what else is special about the radio?” 

“In brief, it is a ten-tube set with 
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fifteen watts of undistorted output 
claimed for it. It tunes the broadcast 
band, the FM band, the short-wave 
band from 5 to 19.5 megacycles, and a 
long-wave band from 150 to 350 kilo- 
cycles. Notice there are two dial 
pointers controlled by separate knobs. 
One tunes the short-, long-wave, and 
broadcast bands, and the other tunes 
the FM band and serves as a band- 
spread tuner for the s.w. band. It has 
a built-in ferrite antenna for the 
broadcast band that can be rotated by 
this knob here. Notice there are push- 
buttons to allow the amplifier to be 
used with a tape recorder and a 
phono pickup.” 

“How do they wangle such super- 
duper tone out of that small 
cabinet ?” 

“Candidly, I’m not quite sure; but 
I think the heavy wood cabinet has 
something to do with it. Then, too, 
the radio uses four speakers: two five- 
inch, a special high-frequency speak- 
er, and a 4”x6” oval job. Notice there 
are push-button controls for ‘speech,’ 
‘orchestra,’ and ‘jazz’ listening. These 
are backed up by continuously vari- 
able bass and treble controls. 

“And now get a load of this,” he 
said as he pushed a broad button 
marked “Stereophonic” on the front 
of the set. Instantly there was a 
subtle change in the tone quality. In- 
stead of coming from the radio itself, 
the music seemed to emanate from 
all over the room. 

“Hey, that is something!” Barney 
exclaimed. “One thing still bothers 
me, though: why does the set have 
two tuning eyes? This bottom one 
seems to work conventionally, but 
that top one, marked ‘Dynamic,’ 
seems to close on loud passages of the 
music.” 

“This is going to take a little ex- 
plaining, but it’s worth it; so listen 
carefully,” Mac admonished. “You 
may or may not know that the dy- 
namic range of sound in many sym- 
phonies is terrific. The ratio of the 
loudest to the weakest sound may be 
as much as 10,000 to 1. Neither a 
record nor a broadcast station can ac- 


commodate such a range; so volume 
compression is used to bring up the 
weak sounds until they can be heard 
while the loud passages are reduced 
until they will not overmodulate the 
station or overcut the record. This 
telescoped sound is what you or- 
dinarily hear from a radio. This set, 
though, has a built-in automatic 
volume expander that restores the 
compressed sound to its original full 
range. Let me show you: right now 
these three buttons marked ‘low,’ ‘me- 
dium,’ and ‘high’ are all out and the 
volume-expander is inoperative. Ill 
turn up the volume until the dynamic 
eye, which measures the level de- 
livered to the speakers, is just clos- 
ing on the loudest passages. Watch 
what happens when I push in the ‘low’ 
button. See; the loud passages are 
now over-closing the eye. When I 
push in the ‘medium’ button this over- 
closing is increased; and it is still 
more evident when I push this ‘high’ 
button that provides maximum vol- 
ume expansion.” 

“Yeah, and I don’t need to watch 
the eye to note the difference,” Bar- 
ney remarked. “Those loud passages 
are really belting it out now.” 

“You have to play around with the 
set for a while before you fully ap- 
preciate what the volume expan- 
sion does for music,” Mac observed. 
“Naturally its effect is much more 
pronounced on some music than it is 
on others. 

“We've got to get to work,” he re- 
marked as he glanced at the clock; 
“but before I shut off the receiver I 
want to show you one more thing. 
Set that bandspread pointer to ‘0’ in 
the middle of the dial and then set the 
main pointer exactly on 10 megacycles 
on the short-wave band. OK; now 
push the short-wave button.” 

Barney carried out the instructions; 
and when the button that switched 
the receiver to the short-wave band 
was pressed, the familiar steady tone 
and regular ticking of WWV came in 
perfectly. 

“How’s that for accurate dial cali- 
bration ?’”’ Mac demanded with a grin. 
“It’s that good all over the dial on 
all bands, too. I’ve seen communica- 
tions receivers that didn’t equal that.” 

“So have I,” Barney agreed. “It is 
certainly some receiver. How much 
does it cost?” 

“About the same as a good 21” table 
model TV set,” Mac replied. “That's 
the catch to selling them in this TV 
saturated country. Most people would 
buy a hi-fi installation complete with 
AM and FM tuner before they would 
put that much money in what is es- 
sentially just a fine radio. However, 
there are some people who are not 
interested in record playing and just 
want an extra-good radio with tone 
quality far superior to what they can 
get from an a.c.-d.c. receiver. This is 
for them.” 

“I don’t imagine that market is too 
large,” Barney said; “but, of course, 

(Continued on page 137) 


RADIO & TY NEWS 


field of high-fidelity servicing and 

repair is the number and variety 
of test instruments necessary to do 
a really thorough job. In addition 
to the usual complement of volt- 
meters, ohmmeters, tube testers, and 
other facilities found in every service 
shop, the complete servicing and test- 
ing of a high-fidelity sound reproduc- 
ing system may require most or all of 
the instruments listed in Table 1A. 
This is a considerable amount of 
equipment. Even if it is assembled 
from the various commercially avail- 
able kits, the cost of such a full com- 
plement is enough to frighten many 
prospective audio repairmen out of 
the high-fidelity field. 

It is often overlooked, however, that 
a very large proportion of the failures 
or malfunctions in hi-fi systems can be 
serviced without such special equip- 
ment. In fact, many repairs must be 
made with an absolute minimum 
amount of equipment. An example 
of this type of repair is the case of 
large and complicated installations 
where it is impractical to dismantle 
the complete system and take it to 
the repair shop. Very often, troubles 
are due to the system itself rather 
than to individual units and must, 
therefore, be serviced in the home 
with a minimum amount of equip- 
ment. When a system that has been 
operating satisfactorily suddenly de- 
velops severe distortion or becomes 
completely inoperative, the trouble is 
often due to a tube or component 
failure that can easily be located and 
repaired with few instruments. 

However, this must not be inter- 
preted to indicate that all high-fidelity 
servicing can be done without com- 
plete equipment. The question is one 
of how complete a job is to be done. 
For final and complete testing of a 
high-fidelity system, a majority of the 
instruments listed in Table 1A are 
necessary and many types of high- 
fidelity servicing cannot be done at all 
without a fairly complete assortment. 
This is especially true of routine 
maintenance, where it is necessary to 
detect and measure subtle differences 
and slight deteriorations. However, 
repair can be performed with much 
less equipment than is required for 
maintenance. 

Although certain repairs can be 
made with little more than a screw- 
driver and a set of spare tubes, there 
is a certain minimum amount of 
equipment without which one should 
not attempt these jobs. A list of such 
minimum equipment is given in Table 
1B. Most of the failures in audio 
systems can be serviced with these 
instruments if the proper techniques 
and procedures are used. 

The procedure is basically one of 
signal tracing, disturbance checking, 
and logical analysis. The primary ob- 
jective is to localize a specific failure 
to a particular unit in the high- 
fidelity system, then to localize it to a 
particular section of that unit. Once 
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The technician new to hi-fi service can do much 
before becoming involved with special equipment. 


the failure has been localized to a 
specific portion of the circuit, the de- 
fective component may be located 
either by inspection, by measurement 
with a voltohmmeter, or by substitu- 
tion of the suspected components. 
Although test instruments. are 
necessary for the accurate measure- 
ment of quality of sound reproduction 
after the system has been repaired, a 
considerable amount of information 
can be obtained about its performance 
without instruments, by listening to it 
while playing the proper test records. 


Localization 


When a failure occurs, a logical 
approach, illustrated in Fig. 1, using 
the proper systematic servicing tech- 
nique, can greatly simplify localiza- 
tion and eliminate many common 
servicing faults and errors. There are 
several methods which have proved 
extremely useful in reducing the time 
and effort required to locate the fail- 


ure with a minimum amount of test 
equipment. Some of these are: 
Logical analysis: Initial diagnosis 
and isolation of the trouble can gen- 
erally be done by listening to the 
system and switching the various 
units. If the trouble (either complete 
non-operation or severe distortion, 
hum, noise, etc.) persists for different 
settings of the switches, then it is 
likely to be somewhere between the 
switching point and the output. If the 
symptom occurs on only one switch 
position, then the cause lies in that 
input channel. In cases of severe dis- 
tortion, vary the volume-control set- 
ting to check whether the distortion 
is present at all levels, or whether it 
changes with gain. If it is present at 
all levels, it originates ahead of the 
volume control; otherwise it originates 
after the control. Similarly, if hum or 
noise varies with the gain control, it 
originates ahead of the control; if it is 
constant for all settings, it originates 
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‘MOVE 
WITH HEADPHONES OR — oS 


FOR OUTPUT FROM LOUDSPEAKER 


RE! INPUTS AND CHECK SIGNAL AT PLUGS 
TRUMENTS. 


PROOUCE ( EXAMPLE, HUM 
BY TOUCHING) AT PREAMP INPUT, AND LISTEN 


BY USE OF SELECTOR SWITCH 
TERMINE WHICH INPUT UNI 
IS CAUSE OF FALURE 


TAPE RECORDER 
OR PLAYBACK 


USE SWITCHES TO DETERMINE 
WHICH METHOD OF OPERATION 


OPEN THIS CONNECTION AND 
HECK WITH —_— 


SHOWS TROUBLE AT AMPLIFIER INPUT, AND 
LISTEN FOR OUTPUT FROM 
LOUDSPEAKER 


HEADPHONES OR OS- 
CILLOSCOPE WITH 
HIS CONNECTION ON 


CHECK AT EACH OF THESE 
L_ POINTS FOR PRESENCE OF 

SIGNAL, BUT NOT FOR QUAL~ 
ITY BECAUSE OF CROSSOVER 
FREQUENCY 


Fig. 1. Rapid checks that can be made to aid in servicing hi-fi systems. 
Techniques for localizing symptoms to one part of the system are stressed. 


after the control. Switching to the 
various input units or channels, vary- 
ing the gain controls, and listening to 
the trouble, can quickly eliminate 
many possibilities. 

Inserting a disturbance: This method 
is especially useful in cases where 
there is no output from the loud- 
speaker for any input signal. Two 
simple methods of introducing a sig- 
nal into the system at any fairly low- 
level. input are: (a) touching the 
input terminal directly with your 
finger, or through a clip lead, to intro- 
duce a 60-cycle hum into the signal 
path, or (b) scratching the input with 
a screwdriver to introduce a charac- 
teristic sound into the signal path. 
Start by introducing this disturbance 
at the highest level input available 
and work backwards from the loud- 
speaker to the lowest level inputs. 
The failure occurs in the system be- 
tween the last point in the signal path 
from which the disturbance is heard 
in the loudspeaker and the first point 
from which it produces no sound in 
the speaker. While this type of test 
is useful in locating the point where 
the signal disappears completely or 
becomes very weak, it cannot be used 
for locating such faults as hum or 
noise pickup or severely distorted 
output. 

Short-circuiting the channel: If the 
defect in the system is a high hum or 
noise level, its source can be located 
by short-circuiting or disconnecting 
the signal channel at various points. 
Start at the output end of the system 
and work back toward the input. Dis- 
connect the input of the power ampli- 
fier and listen to the loudspeaker. If 
the noise disappears, replace the con- 
nection and repeat the procedure, 
working back toward the input of the 
system until the unit or section is 
found in which the noise originates. 
If the electronic system is a single- 
chassis unit, or if it is otherwise im- 
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practical to disconnect the various 
units of the system, then short-circuit 
to ground the different interconnect- 
ing points. This has the same effect 
as disconnecting, except that it will 
not eliminate any ground loops that 
may exist in the wiring. (Be careful 
that any points being grounded are 
not in the plate circuit of a tube or do 
not carry d.c. voltage.) 

Signal tracing: The best method of 
localizing the source of severe distor- 
tion is the signal-tracing technique. 
The simplest way is to play any type 
of program material that exhibits the 
distortion or other failure in the sys- 
tem, then listen with a good pair of 
high-impedance crystal headphones at 
all accessible points in the system, 
starting at the input in this case, and 
proceeding toward the output. At 
some point, the distortion will become 
noticeable for the first time; it there- 
fore originates between the last point 
at which it is absent and the first 
point at which it is present. A more 
precise method of signal tracing, 
which will give a more positive indica- 
tion for most forms of distortion, is 
to feed a steady sine wave into the 
input of the system, and to trace it 
through the system with an oscillo- 
scope. Signal tracing is an extremely 
useful audio servicing technique and 
can be used for localizing the source 
of most types of failures. 

Once failure has been narrowed to 
a specific unit or section, that unit 
must then be serviced in greater de- 
tail, using the same methods that 
have been described for the complete 
system. Failure may then be localized 
to a specific part of a circuit contain- 
ing relatively few components. It then 
becomes fairly easy to determine 
which of the components is the cause 
of the failure. The procedure for 
localizing a failure in a typical audio 
amplifier is illustrated in Fig. 2. Final 
isolation of the defective component 


is performed with conventional service 
techniques, which will not be elabo- 
rated here. 

Some general suggestions concern- 
ing signal tracing, relative to Fig. 2, 
may be helpful. Moving in order from 
point 7A to point 9A, headphones or 
an oscilloscope are used to check for 
distortion. Be sure to use an isolating 
capacitor to protect the headphones 
at high “B+” point. Signal levels are 
measured with a v.t.v.m. or a cali- 
brated oscilloscope. When checking 
for a source of hum or other noise, 
points 1A to 6A may be grounded, 
using either a jumper wire with a clip 
lead or a screwdriver. Points 7A and 
8A are grounded through a capacitor 
rated at no less than 400 volts. In 
disturbance testing, points 1A through 
6A may be touched directly with the 
finger or through a clip lead. 

Voltages preceded by a plus sign 
and shown directly near points in the 
circuit are d.c. potentials. Voltages 
appearing without polarity markings. 
in somewhat larger numbers, near the 
identifying circles, are signal voltages 
normally found in an amplifier of this 
type with the indicated quarter of a 
volt input. The amplifier shown is 
sufficiently representative so that the 
typical readings can be_ generally 
helpful. 


Servicing Precautions 


When servicing high-fidelity equip- 
ment, it is especially important to 
avoid a number of common errors 
which can cause a_ considerable 
amount of extra work and waste of 
time. 

First, make sure that all volume 
controls and tone controls are set in 
positions used when the system was 
operating properly. Serious distortion 
and overloading may be due to im- 
proper adjustment of the relative gain 
of the different units or by frequency 
response distortion due to improper 
tone-control settings. 

Check for all obvious causes of 
trouble. If there is no output at all. 
make sure that the power plugs are 
in, that no fuses are blown, and that 
the loudspeaker is connected to the 
output of the power amplifier. If any 
one unit in the system is not oper- 
ating, make certain that it is re- 
ceiving its own required power, is 
properly connected, etc. In general, 
check to make sure that all the units 
in the system are connected to the 
proper inputs or outputs, that no 
wires are broken loose, and no tubes 
out of their sockets. 

Note the symptoms of the failure 
very carefully, since proper analysis 
and checking against the schematic 
and service notes can very often elim- 
inate a considerable amount of un- 
necessary testing in parts of the 
system that could not cause the fail- 
ure and can often lead directly to the 
circuit in which the failure originates. 

Make sure to localize the section in 
which the failure occurs before mak- 
ing any voltage and resistance meas- 
urements, otherwise a_ considerable 
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(B) MINIMUM EQUIPMENT FOR TESTING OF HI-FI SYSTEMS 


1. Electronic test equipment 
(a) Variable-frequency sine-wave oscillator 
(b) Oscilloscope 
(c) Voltohmmeter 

2. Acoustic and electromechanical test equipment 


(A) EQUIPMENT FOR COMPLETE TESTING OF HI-FI SYSTEMS 


1. Electronic test equipment 
(a) Variable-frequency sine-wave and square-wave oscillator 
(b) Audio-frequency vacuum-tube voltmeter 
(c) Oscilloscope 
(d) Intermodulation distortion analyzer 


(e) FM sweep generator 
() Voltohmmeter 


2. Optional electronic test equipment 


(b) Wow and flutter meter 
(c) Audio sweep generator 


(a) Standard test records 
(b) Stroboscope disc 

(c) Calibrated microphone 
4. A y equip t 
(a) Good high-fidelity amplifier 
(b) Good FM tuner 

(c) High-quality 


enclosure 


(a) Harmonic distortion and noise meter 


3. Acoustic and electromechanical test equipment 


three-speed transcription turntable with 
transcription arm, and magnetic and crystal cartridges 
(d) Full-range loudspeaker or loudspeaker system in good 


3. A 


(a) Standard test records 
(b) Stroboscope disc 


ccessory equipment 
(a) Headphones 


To the left is a tabulation of 
the test instruments that would ordinari- 
AaA to 


Table 1. 


bark on a full-fledged 


ly be 


career in hi-fi service. 
is the minimum equipment needed for the 
basic work 


Directly above 
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amount of time can be spent studying 
the wrong part of the circuit without 
ever disclosing the true cause of the 
failure. 

Replace the tubes before replacing 
any other components, and be sure 
that the new tubes are good. As with 
radio and TV sets, the tubes are more 
likely to fail than other components. 

Never replace parts haphazardly in 
the circuit. Try to make sure that the 
component is defective, either by 
visual observation or by voltage and 
resistance tests, before replacing it. 
There will be some cases, however, in 
which all the evidence points to a 
specific component that cannot be 
tested with the instruments available. 
(For example, a carbon resistor may 
become noisy with no measurable 
change in resistance value.) In such 
cases, the best procedure is to sub- 
stitute a new component for the 
suspected one. 

When replacing components in high- 
fidelity systems, always be sure to use 
an exact replacement. Many of the 
components in high-fidelity circuits 
are critical and failure to make an 
exact replacement may result in poor 
performance. 

If the repair of the system does not 
correct the trouble, recheck the repair 
that has been made to see that it has 
been done correctly. In some cases, a 
“new” trouble may appear that had 
existed previously, but had _ been 
masked by the failure that was cor- 
rected, hence the service procedure 
must be repeated with this new 
failure. 


Test Records 


The procedures that have been de- 
scribed can be used for all failures 
sufficiently obvious to be readily heard 
by the ear and will be useful for most 
of the major failures that occur in 
high-fidelity systems. However, the 
more subtle failures, such as deteri- 
oration in system performance, re- 
quire a more intensive servicing 
procedure. Generally, increased dis- 
tortion in a high-fidelity system must 
be measured with the proper test in- 


April, 1958 


struments listed in Table 1A, in fact, 
these are absolutely necessary when 
quantitative measurements are re- 
quired. However, a _ considerable 
amount of information can be ob- 
tained about the performance of a 
system without test instruments by 
listening to the sound reproduced by 
the system when playing the proper 
test records. 

The primary test of the system is, 
of course, to listen to its performance 
with several high-quality recordings of 
musical selections. The music on 
these records should contain a wide 
range of frequencies and some sharp 
transients to test the response of the 
system, and should also include some 
records that are typical of the sort of 


music to which the owner of the sys- 
tem will be listening. The instru- 
ments might include triangle or 
cymbal for the high frequencies, pipe 
organ or double bass for the low fre- 
quencies, tympani for the transients, 
ete. Listen at a higher level than 
normal, and listen particularly for dis- 
tortion, hangover (i.e., lack of crisp- 
ness), inadequacy of low-frequency 
response, and acoustic feedback. 

For more detailed examination of 
specific types of distortion in the sys- 
tem, a number of specialized test 
records are available. These test rec- 
ords furnish different types of test 
signals and many are designed for 
testing by ear with no additional test 
instruments. 


Fig. 2. Typical amplifier test points for signal tracing and disturbance 
tests, along with d.c. and signal-voltage readings and stage-gain notations. 
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AT THESE POINTS 


— 
TO HEATERS : 
tae 


MAKER 


CATALOGUE 
NUMBER 


APPLICATIONS 


Components Corp. 1106 
1107 
| 1108 
os 


11110 
} 1111 


|Wow and flutter (100 and 3000 cps) 

Stylus wear 

|Turntable rumble (1000 cps at different levels) 
Tone arm resonance (gliding frequency 10 to 


Vertical/lateral pickup response 
Hum at different levels 


100 cps) 


Cook Laboratories. Series 10: Series 10-A |F 
Inc. Series 20 
|Series 30 

| Series 50 

| Series 60 

bn 1000 


and IM tests 


Thermal (white) noise 
|Binaural tests 

|NA beam distortion test 
Chromatic scale test 
Introduction to binaural 


— > f so 


Elektra Playback System 
Cc i}. 4 rR 


| 


Frequency response measurement 


Folkways ‘FPX 100 


Frequency response, distortion, and square- 


wave response 


RCA | 12-5-5 
41; 12-5-49; 12-5-51) 
12-5-25 
12-5-37; 12-5-39 
12-5-9 
12-5-1; 12-5-3 
12-5-65 
12-5-15; 12-5-17 


| Variable-frequency 
12-5-19; 12-5-31; 12-5-|Bands at different frequencies 


|Frequency response and IM tests 
IM tests 

Constant tones 

Unmodulated grooves 

|Wow and rumble 

|Warble bands 

(Also several types of rd-chang 


eas 


Popular Science test record 


onstration) 
UPS-2 |Popular Science test Record No. 2 


(frequency response, distortion, and dem- 


(musical frequency and distortion test) 


Westminster | TRC 


Frequency and dynamic tests 


Note: Further information on these records should be obtained from the manufacturers. 


Table 2. Widely available test records and the uses to which they can be put. 


Frequency-response records consist 
of sets of bands of different frequen- 
cies. The record is played back 
through the system and the response 
measured, either with a v.t.v.m. (or 
an audio power meter), or aurally by 
listening for the highest frequency 
that can be heard through the system. 
When using frequency-response ree- 
ords, it is important to take account 
of the relative equalizations of the 
test record and the playback system. 
For example, the frequency response 
of a system equalized for the RIAA 
playback characteristic when playing 
back a test record having a 500-cps 
turnover frequency, with constant 
amplitude below and constant veloc- 
ity above this frequency, is shown in 
Fig. 3. If the test disc used cannot 


be equalized exactly on the system 
under test, allowance should be made 
for this fact. 

Intermodulation test records are 
available for checking a system with 
instruments or by ear. Records de- 
signed for measurement with an inter- 
modulation analyzer provide the 
standard intermodulation test signal 
(consisting of a low-frequency tone 
and a high-frequency tone in a 4-to-1 
ratio). A test record designed specifi- 
cally for testing intermodulation by 
ear is the “NA” distortion test record, 
in which the tone changes from dot- 
dash to dash-dot when the _inter- 
modulation in the system exceeds 2%. 

White-noise records consist of re- 
cordings of pure thermal noise cover- 
ing all frequencies in the audible 


Fig. 3. When a system equclized for one recording characteristic is used to 
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curve, like the one shown, 


play a test disc r ded with th 


will 


be obtained. Guard against misinterpreting a result of this kind. 


ame 


~ 


RESPONSE-DB 


range, generally with a series of noise 
bands of different cut-off frequencies 
for testing the frequency response of 
the system by ear. Such records are 
useful in estimating frequency re- 
sponse, transient response, room 
acoustics, and a wide variety of 
other characteristics of audio systems. 

Unmodulated-groove records can be 
used for detecting moderate wear of 
the pickup stylus (that is, wear suffi- 
cient to produce serious distortion 
and damage records, but not enough 
to be seen under the microscope), as 
well as hum, rumble, and noise level 
of the turntable. Wear is noted by 
observing the unmodulated groove be- 
fore and after play with a suspected 
stylus to observe whether any changes 
occur after play. 

Many other characteristics of the 
cartridge and the turntable can be 
determined from test records by ear. 
Poor tracking of the stylus at high 
frequencies is heard as apparent mod- 
ulation of a constant tone, caused by 
the variations of the contact the 
stylus makes with the groove. Wow 
and flutter in a turntable can be de- 
tected by ear. A helpful fact is that 
the seriousness of flutter can be 
estimated by the frequency at which 
it can be detected. The higher the 
frequency at which flutter can be 
barely detected, the more stable will 
be the turntable. When listening at 
an approximate level of 40 db above 
minimum audibility, these rough in- 
dications will be useful: if the flutter 
is not detectable below 1000 cps, the 
record player is good; if it is not de- 
tectable at 100 cps, the player is fair. 
If flutter can be noted at 100 cps or 
below, the player speed stability is 
poor. 

A listing of some typical test rec- 
ords, which are readily available, is 
given in Table 2. 

When test records are used to 
determine performance of a _high- 
fidelity system, certain precautions 
must be taken, both in the actual use 
of the records and in the interpreta- 
tion of the results. For best results, 
use the highest practical sound levels 
from the loudspeaker. When testing 
frequency response of the system by 
ear, be sure that you yourself can 
hear the frequencies at which you are 
testing; otherwise you may be testing 
your own hearing rather than the sys- 
tem. Make sure that any test records 
used are in good condition and not too 
worn, since worn records will them- 
selves develop distortion and lose 
high-frequency response. Always re- 
member that aural tests with test 
records are, at best, useful in indi- 
cating major deteriorations in system 
performance and the need for system 
maintenance and adjustment. They 
cannot take the place of accurate in- 
strumentation for measuring small 
amounts of distortion that originate 
in the amplifier or other such parts 
of the system, or for making compara- 
tive measurements between different 
systems that are in good operating 
condition. 
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®@ Each Dyna-Quik Tube Tester 
completely tests each tube in seconds 


Fastest, Most Complete, Portable © Miminates substibution testing 
DYNAMIC MUTUAL CONDUCTANCE © Shows customer true condition and 


life expectancy of tubes 
TUBE & TRANSISTOR TESTER © Sells subbee vight en-tho-epet 


Checks over 99% of the tubes most widely used in television @ Cuts servicing time, wins customer confidence 


receivers, plus popular home and portable radio tubes. Tests : 
over 500 tube types. Lists over 125 tube types, with settings, on @ Saves costly call-backs, brings more profit 


socket panels for maximum operating speed Complete listing in One extra tube sale on each of 5 calls a day 


fast telephone-index type selector Includes 16 spare sockets and pays for the Dyna-Quik in a few weeks. 
sufficient filament voltages for future new tube types. Tests each 


section of multiple tubes separately for Gm—Shorts—Grid 
Emission—Gas Content—and Life. Provides instantaneous Heater . a 

Continuity check. Shows tube condition on “Good-Bad” scale 2 additional tube sales 
and in micromhos. Special bridge assures automatic line com- 5 

pensation. No multiple switching—No roll chart. Includes pin of 5 calls a day can in- 
straighteners. Transistor Tester checks junction, point contact pee ay $50.00 per « sk 
and barrier transistors, germanium and silicon $ 95 mucn as -UU per wee 
diodes, selenium and silicon rectifiers. Net, 169 


per call on an average 


NEw move. 5008B Money-Making Portable 
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Thousands of the famous B&K Dyna-Quik are in profitable use 
today by service technicians everywhere. Servicemen say: “Best 
tube tester I've ever owned for speed and dependability” “Makes 
money. Really indispensable’ “Have two...one for the shop and 
one for house calls!’ 


Now, with more tube sockets, the new Model 500B makes it 
easy to test more tubes faster and make more money. Accu- 
rately quick-checks most of the TV and radio tubes usually en- 
countered in everyday service work. Tests tubes for shorts, grid 
emission, gas content, and leakage. Measures true dynamic mu- 
tual conductance with laboratory accuracy in the home or shop. 
Makes complete tube test in seconds, tests average TV set in a 
few minutes. Quickly detects weak or inoperative tubes. Shows See your B & K Distributor, 
tube condition on “Good-Bad” scale and in micromhos. Life or write for Bulletin AP10-N 
Test shows customer the tube life expectancy. Makes it easy to 


sell more tubes right-on-the-spot. BaK MANUFACTURING CO. 


One switch tests everything. No multiple switching. No roll chart. 3726 N. Southport Ave., Chicago 13, Illinois 
Automatic line voltage compensation. 7-pin and 9-pin straight- Atlas R T 

eners. New tube reference charts are made avail- ee ee 

able by the factory at regular intervals. Net, $129°5 oh ae 
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With this issue we introduce our new building—over 
140,000 sq. ft. of modern plant equipment under one roof, 
the largest in the nation devoted to direct mail selling 
of electronic kits. To you, in the field, goes the credit 
for the tremendous growth of the electronic 
industry over recent years. Your imagination, 
courage and resourcefulness have moved 
America into the electronic age at a breath- 
taking pace. A pioneer in “do-it-yourself” 
electronic kits, Heath Co. has always 
endeavored to stay out in front. As a result 
we have grown too—from one small building 
to a point where we occupied seven buildings 
in the local area. Our new plant is your assurance 
of more and better HEATHKITS to come! 


| = Faster, more More for your 
“TOONS efficient handling Si purchasing : equipment in step with 
of orders to speed HEATHKITS ‘ ° dollar . ever-expanding fields. 
to your ss ~ a ES a through > 
doorstep. : eR et increased 


efficiency Better and faster service 


facilities to help you 
with any problems and 
questions you may have, 


[fe Sdosicary of Daystrom, Inc, HEATH COMPANY, Benton Harbor 15, Mich, 
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TIME PAYMENTS... 


The Heath Time Payment Plan was designed for 
your convenience: Now, you can order the kits of 
your choice, and pay for them in small monthly 
installments. Write for full details. 


HEATHKIT EXTRA PERFORMANCE 

70-WATT AMPLIFIER KIT 

For really high performance, with plenty of reserve power, 
the W-6M is a natural. The full 70-watts output will seldom, 
if ever, be required. However, this reserve insures dis- 
tortion-less sound on power peaks. The W-6M will loaf along 
at normal listening levels and yet is always ready to extend 
itself when program material demands it, without the least 
amount of strain. The output circuit employs 6550 tubes with 
a special-design Peerless output transformer for maxim 
stability at all power levels. A quick-change plug 

4, 8 and 16 ohms or 70-volt output and the correct feedb 
resistance. 

optimum pe 

good power 


70 watts out %, 20 

cps and IM distortion below 1%, 60 and 6,000 cps. Hum and 
noise 88 db below full output. In addition to high.ps - 
ance, its fine appearance makeg it a pleasure to 

your living room. Proper layout of chassis insures ¢€ 
assembly by eliminating those cramped and difficult place 
to get at. Clear instructions—and top-quality component 
Get started now and make this amplifier the heart of your 
hi-fi system. Shipped express only. Shpg. 
Wt. 560 Ibs. 

MODEL W-6: Consists of W-6M kit, plus WA- 
P2 preamplifier. Express only. Shpg. Wt. 59 
Ibs. $129.70 


MODEL W-6M 
109 


HEATHKIT HIGH FIDELITY FM TUNER KIT 

This tuner can bring you a rich store of FM programming 

your least expensive source of high fidelity material. 

covers the complete FM band from 88 to 108 mc. Stab 

temperature-compensated oscillator assures 

drift after initial warmup. Features broadbanded circuit 

full fidelity, and better than 10 uv sensitivity for 20 dt 

quieting, to pull in stations with clarity and full volume. 

Employs a high gain, cascode RF amplifier, and has AGC. 

A ratio detector provides high-efficiency demodulation 

without sacrificing hi-fi performance. IF and ratio trans- 

formers are prealigned, as is the front end oper Fm-3a 

tuning unit. Special alignment equipment is 

not necessary. Edge-lighted glass dial for $9595 

easy tuning. Here is FM for your home at a s 
(with cabinet) 

price you can afford. Shpg. Wt. 8 Ibs. 


HEATHKIT BROADBAND AM TUNER KIT 

This AM tuner was designed especially for high fidelity 
applications. It incorporates a special detector using crystal 
diodes, and the IF circuits feature broad band-width, to 
insure low signal distortion. Audio response is #1 db from 
20 cps to 9 kc, with 5 db of preemphasis at 10 kc to com- 
pensate for station rolloff. Sensitivity and selectivity are 
excellent, and tuner covers complete broadcast band from 


550 to 1600 kc. Quiet performance is assured by 6 db signal- 
to-noise ratio at 2.5 UV. Prealigned RF and IF coils eliminate 
the need for special alignment equipment. Incorporates 
AVC, two outputs, two antenna inputs, and open Be-1A 
built-in power supply. Edge-lighted glass 

slide-rule dial for easy tuning. Your ‘best $595 
buy’’in an AM tuner. Shpg. Wt. 8 Ibs. twith cline 


HEATHKIT MASTER CONTROL 

PREAMPLIFIER KIT 

Designed for use with any of the Williamson-type am 

the WA-P2 has five switch-selected inputs, each havir 

own level control to eliminate blasting or fad 
switching through the varic , plus a tape recorder 
output. A hum control allow 

Frequency response is wit! , ’ 

Equalization provided for LP, RIAA, AES, and early 78's. 
Separate bass and treble controls. w im- 2 


pedance cathode follower outp 
$1975 
a 


components were specially selected tf 
(with cobinet) 


he ad 


will eventually be desir« 


’ 70-WATT 
AMPLIFIER 


Selects and 
contro/s sound 
to your taste 


PREAMPLIFIER 
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ADVANCED-DESIGN 
25-WATT AMPLIFIER 


Top performance 
in its 
power class! 


HEATHKIT ADVANCED-DESIGN 25-WATT HIGH 
FIDELITY AMPLIFIER KIT 


Designed especially to satisfy critical audio requirements, 
the W-5M incorporates the extra features needed to com- 
pliment the finest in program sources and speaker systems. 
Faithful sound reproduction is assured with a frequency 
response of +1 db from 5 to 160,000 cps at 1 watt, and 
harmonic distortion is less than 1% at 25 watts, with IM 
distortion less than 1% at 20 watts. Hum and noise are a full 
99 db below rated output, assuring quiet, hum-free opera- 
tion. Output taps are 4, 8 and 16 ohms. Exclusive Heathkit 
features include the “tweeter saver’’, and the ‘“‘bas-bal”’ 
balancing circuit, requiring only a voltmeter for indication. 
Years of reliable service are guaranteed through the use of 
conservatively rated, high quality components. KT66 tubes 
and Peerless output transformer are typical. Shipped ex- 
press only. Shpg. Wt. 31 Ibs. 

MODEL W-5: Consists of W-5M kit above 
plus model WA-P2 preamplifier. Express only. 
Shpg. Wt. 38 Ibs. $79.50 


MODEL W-5M 


A 


HEATHKIT DUAL-CHASSIS 20-WATT 
HIGH FIDELITY AMPLIFIER KIT 


The model W3-AM is a Williamson-type amplifier built on 
two separate chassis. The power supply is on one chassis, 
and the amplifier stages are on the other chassis. Using 
two separate chassis provides additional flexibility in instal- 
lation. Features include the famous acrosound model TO-300 
“ultralinear'’ output transformer and 5881 tubes for broad 
frequency response, low distortion, and low hum level. The 
result is exceptionally fine overall tone quality. Frequency 
response is +1 db from 6 cps to 150 kc at 1 watt. Harmonic 
distortion is less than 1% and IM distortion is less than 1.3% 
at 20 watts. Hum and noise are 88 db below 20 watts. De- 
signed to match the speaker system of your choice, with 
taps for 4, 8 or 16 ohms impedance. A very popular high 
fidelity unit employing top quality components throughout. 
Shipped express only. Shpg. Wt. 29 Ibs. 
MODEL W-3A: Consists of W-3AM kit above 
plus model WA-P2 preamplifier. Express 
only. Shpg. Wt. 37 Ibs. $69.50 


MODEL W-3AM 


sag 


SINGLE-CHASSIS 
20-WATT AMPLIFIER 


GENERAL-PURPOSE 
20-WATT AMPLIFIER 


HEATHKIT SINGLE-CHASSIS 20-WATT 
HIGH FIDELITY AMPLIFIER KIT 


The model W4-AM Williamson-type amplifier will amaze 
you with its outstanding performance. A true Williamson 
circuit, *featuring extended frequency response, low dis- 
tortion, and low hum levels, this amplifier can provide you 
with many hours of listening enjoyment with only a mini- 
mum investment compared to other units on the market. 
5881 tubes and a special Chicago-standard output trans- 
former are employed to give you full fidelity at minimum 
cost. Frequency response extending from 10 cps to 100 ke 
within «1 db.at 1 watt assures you of full coverage of the 
audio range, and clean clear sound amplification takes 
place in circuits that hold harmonic distortion at 1.5% and 
IM distortion below 2.7% at full 20 watt output. Hum and 
noise are 95 db below full output. Taps on the output trans- 
former are at 4, 8 or 16 ohms. Shipped express only. Shpg. 


a MODEL W4-AM 
MODEL W-4A: Consists of W-4AM kit above, 
$3975 
. 


plus model WA-P2 preamplifier. Express only. 
e a F S eee 


Shpg. Wt. 35 Ibs. $59.50. 
By DAYSTROM™M 
bring you the lasting satisfaction 
of personal accomplishment 


HEATHKIT GENERAL-PURPOSE 20-WATT 

HIGH FIDELITY AMPLIFIER KIT 

The model A-9C will provide you with high quality sound 

at low cost. Features a built-in preamplifier with four sepa- 

rate inputs, and individual volume, bass and treble controls. 

Frequency response covers 20 to 20,000 cps within +1 db. 

Total harmonic distortion is less than 1% at 3 db below 

rated output. Push-pull 6L6 tubes are used, with output 

transformer tapped at 4, 8, 16 and 500 ohms. A true hi-fi unit 

using high-quality components throughout, MODEL A-9C 

including heavy-duty “potted’’ transformers. 

Shpg. Wt. 23 Ibs. $35°0 
es 
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HEATHKIT “BASIC RANGE” 

HI-Fi SPEAKER SYSTEM KIT 
The extremely popular Heathkit model SS-1 Speaker System 
provides amazing high fidelity performance for its size. 
Features two high-quality Jensen speakers, an 8” mid-range 
woofer and compression-type tweeter with flared horn. 
Covers from 50 to 12,000 CPS within +5 db, in a special- 
design ducted-port, bass reflex enclosure. Impedance is 
16 ohms. Cabinet measures 11%” H x 23” W x 11%” D. Con- 
structed of veneer-surfaced plywood, )%” MODEL $5-1 

thick, suitable for light or dark finish. All wood 
parts are precut and predrilled for easy, $3995 
quick assembly. Shpg. Wt. 30 Ibs. ° 


HEATHKIT “RANGE EXTENDING” 
HI-Fl SPEAKER SYSTEM KIT 
Extends the range of the SS-1 to =5 db from 35 to 16,000 
CPS. Uses 15” woofer and super-tweeter both by Jensen. 
Kit includes crossover circuit. Impedance is 16 ohms and 
power rating is 35 watts. Measures 29° H x MODEL SS-18 
23” W x 17%” D. Constructed of veneer-sur- 

$9993 

os 


faced plywood %” thick. Easy to build! Shpg. 
T h ki ¥ 
e rs] i ¢ eee 


Nt. 80 Ibs. 
By DAYSTROM 


let you save up to 2 
or more on all types 
of electronic equipment. 


HEATHKIT SINE-SQUARE GENERATOR 
The new AG-10 provides high quality, sine and square 
waves over a wide range, for countless applications. Some 
of these are; radio and TV repair work, checking scope per- 
formance, as a variable trigger source for telemetering and 
pulse work, and checking audio, video and hi- fi amplifier 
response. Fe@queney re es of lis 245 db from 20 CPS to 1 
MC on both §in@ afd squats me .25% sine 
wave distorti@ny 20% 20,600, Wate output imped- 
ance 600 offi; ‘Sater idance 50 ohms, 
(except on 10¥ r Ue less than .15 
usec. Five-BositiGn ba id sw tinupusly variable 
tuning—shielded oscillator crow separate step and vari- 
able output attenuators in ranges of 10, 1, and .1 volts for 
both sine and square wave, with extra range of .01 volt on 
sine wave. Both sine and square wave can be used at the 
same time without affecting either Wave monet 6-10 
form. Power supply uses silicon-diode rec- 
tifiers. Shpg. Wt. 12 Ibs. $4995 
= 


HEATHKIT AUDIO ANALYZER KIT 
The AA-1 is actually three instruments in one compact 
package. It combines the functions of an AC VTVM, an 
audio wattmeter, and an intermodulation analyzer. Input 
and output terminals are combined, and high and low fre- 
quency oscillators are built in. VTVM ranges are 0-.01, .03, 
-1, .3, 1, 3, 10, 30, 100 and 300 volts (RMS). Wattmeter ranges 
are .15 mw, 1.5 mw, 15 mw, 150 mw, 1.5 w, 15 w and 150 w. 
IM scales are 1%, 3%, 10%, 30% and 100% MODEL AA-1 

Provides internal load resistors of 4, 8, 16 or 
600 ohms. A tremendous dollar value. Shpg. $4995 
Wt. 13 Ibs. ° 


HEATHKIT “LEGATO” 
HIGH FIDELITY SPEAKER SYSTEM KIT 
The quality of the Legato, in terms of the engineering that 
went into the initial design, and in terms of the materials 
used in its construction, is matched in only the most ex- 
pensive speaker systems available today. The listening 
experience it provides approaches the ultimate in esthetic 
satisfaction. Two 15” theater-type Altec Lansing speakers 
cover 25 to 500 CPS, and an Altec Lansing high-frequency 
driver with sectoral horn covers 500 to 20,000 CPS. A precise 
amount of phase shift in the crossover network brings the 
high frequency channel into phase with the low frequency 
channel to eliminate peaks or valleys at the crossover point, 
by equalizing the acoustical centers of the speakers. The 
enclosure is a modified infinite baffle type, especially de- 
signed for these speakers. Cabinet is constructed of veneer- 
surfaced plywood, 4%” thick, precut and predrilled for easy 
assembly. Frequency response 25 to 20,000 CPS. Power 
rating, 50 watts program material. Impedance is 16 ohms. 
Cabinet dimensions 41” L x 22%" D x 34” H. open wu-1-c 
Choice of two beautiful cabinets. Model MODEL HH-1-Cm 
HH-1-C in imported white birch for light fin- $395 00 
ishes, and HH-1-CM in African mahogany for pa 
dark finishes. Shpg. Wt. 195 Ibs. EACH 


“BASIC RANGE" HI-FI 
SPEAKER SYSTEM 


Superlative 

sound reproduction 
through the speaker 
system of your choice 


“RANGE EXTENDING" 
HI-Fi SPEAKER SYSTEM 


DES ET A BG AEN NL ad eit 


“LEGATO” HI-FI 
SPEAKER SYSTEM 


SINE-SQUARE 
GENERATOR 


Sine and square 


waves for countless 


applications. 


HEATH COMPANY A Subsidiary of Daystrom, inc. BENTON HARBOR 15, MICH. 
April, 1958 


77 


Audio 
equipment 
for your 
hi-fi testing 


GENERAL PURPOSE" 
SCOPE 


AUDIO WATTMETER 


AUDIO VTVM 


HEATHKIT “GENERAL PURPOSE” 5’ 
OSCILLOSCOPE KIT 
The model OM-2 Qscilloscope is especially popular with 
part-time service technicians, students, and high fidelity 
enthusiasts. It features good vertical frequency response 
+3 db from 4 cps to over 1.2 me. A full five-inch crt, and 
sweep generator operation from 20 cps to over 150 kc. Sta- 
bility is excellent and calibrated grid screen allows precise 
signal observation. Extra features include external or in- 
ternal sweep and sync, 1-volt peak-to-peak calibrating 
reference, 3-position step-attenuated input, adjustable spot 
shape control, push-pull horizontal and vertical amplifiers, 
and modern etched-metal circuits. Easy to build and a 
pleasure to use. Ideal for use with otheraudio — oper om-2 
equipment for checking amplifiers. Shpg. 
Wt. 21 Ibs. $4950 
- 


HEATHKIT AUDIO WATTMETER KIT 

The AW-1 Audio Wattmeter can be used in any application 
where audio power output is to be measured. Non-inductive 
LOAD resistors are built in for 4, 8, 16 or 600 ohms imped- 
ance. Five power ranges cover 0-5 mw, 50 mw, 500 mw, 5 w, 
and 50 w full scale. Five switch-selected db ranges cover 
—10 db to +30 db. All indications are read directly on a 
large 4)4” 200 microampere meter. Frequency response is 


#1 db from 10 cps to 250 kc. Precision type multiplier re- 
sistors used for high accuracy, and crystal diode bridge for 
wide-range frequency response. This meter is used in many- 
recording studios and broadcast stations as a monitor as 
well as servicing. Afine metertohelp supply ope. aw-1 
the answers to your audio operating or power 
output problems. Shpg. Wt. 6 Ibs. $9950 
HEATHKIT AUDIO SIGNAL GENERATOR KIT 
The model AG-9A is “made to order"’ for high fidelity ap- 
plications, and provides quick and accurate selection of 
low-distortion signals throughout the audio range. Three 
rotary switches select two significant figures and a multiplier 
to determine audio frequency. Incorporates step-type and a 
continuously variable output attenuator. Output indicated 
on large 44” pane! meter, calibrated in volts and db. Atten- 
uator system operates in 10 db steps, corresponding to 
meter calibration, in ranges of 0-.003, .01, .03, .1, .3, 1,3 and 
10 volts RMS. “Load'’ switch permits use of built-in 600- 
ohm load, or external load of different impedance. Output 
and frequency indicators accurate to within «5%. Distor- 
tion less than .1 of 1% between 20 and 20,000 = wopet ac-oa 
cps. Total range is 10 cps to 100 kc. Shpg. 

$3450 

+ 


Wt. 8 Ibs. 
HEATHKIT HARMONIC DISTORTION METER KIT 
All sounds consist of dominant tones plus harmonics (over- 
tones). These harmonics enrich the quality and brightness 
of the music. However, additional harmonics which originate 
in the audio equipment, represent distortion. Used with an 
audio signal generator, the HD-1 will accurately measure 
this harmonic distortion at any or all frequencies between 
20 and 20,000 cps. Distortion is read directly on the panel 
meter in ranges of 0-1, 3, 10, 30 and 100% full scale. Voltage 
ranges of 0-1, 3, 10 and 30 volts are provided for the initial 
reference settings. Signal-to-noise ratio measurements are 
also permitted through the use of a separate meter scale 
calibrated in db. High quality components insure years of 
outstanding performance. Full instructions  yoper up.) 
are provided. Shpg. Wt. 13 Ibs. 

$4950 

_ 


Heathkits... 


By DAYSTROM 


are well known for 
their high quality 
and reliability. 


HEATHKIT AUDIO VTVM KIT 
This new and improved AC Vacuum Tube Voltmeter is 
designed especially for audio measurements and low-level 
AC measurements in power supply filters, etc. Employs 
an entirely new circuit featuring a cascode amplifier with 
cathode-follower isolation between the input and the am- 
plifier, and between the output stage and the preceding 
stages. It emphasizes stability, broad frequency response, 
and sensitivity. Frequency response is essentially flat from 
10 cps to 200 kc. Input impedance is 1 megohm at 1000 cps. 
AC (RMS) voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 
100 and 300 volts. Db ranges cover —52 db to +52 db. 
Features large 4%” 200 microampere meter, with increased 
damping in meter circuit for stability in low frequency tests. 
1% precision resistorsemployedformaximum —= opel ay-3 
accuracy. Stable, reliable performance in all 
applications. Shpg. Wt. 5 Ibs. $7995 
e 


RADIO & TY NEWS 


HEATHKIT COLOR BAR AND DOT GENERATOR 
The CD-1 combines the two basic color service instru- 
ments, a Color Bar Generator and White Dot Generator in 
one versatile portable unit, which has_crystal-controlled 
accuracy an@ stability (@Oeexternal syne !@ad required). 
Produces white:dets, cra hatch, Rofizental and vertical 
bars, 10 verti¢al edlor ba‘$pend a new shading bar pattern 
for screen ami@ Background adjust ents. Variable RF out- 
put on any GRantiel from) to 6. Posifive OF Negative video 
output, variable from 0 colin pediteto-peak. Crystal con- 
trolled sound carrier with off-on switch. Voltage regulated 
power supply using long-life silicon rectifiers. MODEL (D-1 

Gain knowledge of a new and profitable field $5995 


by constructing this kit. Shpg. Wt. 12 Ibs. 
e a i ¢ eee 
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are guaranteed to 
meet or exceed 
advertised specifications 


HEATHKIT TV ALIGNMENT GENERATOR KIT 
This fine TV alignment generator offers stability and flexi- 
bility difficult to obtain even in instruments costing several 
times this low Heathkit price. It covers 3.6 mc to 220 mc in 
four bands. Sweep deviation is controllable from 0 to 42 mc. 
The all-electronic sweep circuit insures stability. Crystal 
marker and variable marker oscillators are built in. Crystal 
(included with kit) provides output at 4.5 mc and multiples 
thereof. Variable marker provides output from 19 to 60 mc 
on fundamentals and from 57 to 180 mc on harmonics. 
Effective two-way blanking to eliminate re- oper ts-4a 
turn trace. Phasing control. Kit is complete, 

including three output cables. Shpg. Wt. $4950 
16 Ibs. 53 


Functional 
styling with 
clean uncluttered 
look 


ELECTRONIC 
SWITCH 


HEATHKIT “EXTRA DUTY" 5” 
OSCILLOSCOPE KIT 
This fine oscilloscope compares favorably to other scopes 
costing twice its price. It contains the extra performance 
so necessary for monochrome and color-TV servicing. 
Features push-pull horizontal and vertical output amplifiers, 
a 5UPI CRT, built in peak-to-peak calibration source, a fully 
compensated 3-position step-type input attenuator, retrace 
blanking, phasing control, and provision for Z-axis modula- 
tion. Vertical amplifier frequency response is within +1.5 
and —5 db from 3 CPS to 5 MC. Response at 3.58 MC down 
only 2.2 db. Sensitivity is 0.025 volts RMS /inch at 1 kc. Sweep 
generator covers 20 CPS to 500 kc in five steps, five times 
the usual sweep obtained in other scopes through the use 
of the patented Heath sweep circuit. Etched-metal circuit 
boards reduce assembly time and minimize errors in as- 
sembly, and more importantly, permit a level — wopet 0-11 
of circuit stability never before achieved in 
an oscilloscope of this type. Shpg. Wt. 21 Ibs. $6950 

eo 
HEATHKIT ELECTRONIC SWITCH KIT 
A valuable accessory for any oscilloscope owner. !t allows 
simultaneous oscilloscope observation of two signals by 
producing both signals, alternately, at its output. Four 
switching rates. Provides gain for input signals. Frequency 
response +1 db, 0 to 100 kc. A sync output is provided to 
control and stabilize scope sweep. Ideal for = yopgr 5-3 
observing input and output of amplifiers 
simultaneously. Shpg. Wt. 8 Ibs. $995 

- 
HEATHKIT VOLTAGE CALIBRATOR KIT 
This unit is an excellent companion for your oscilloscope. 
Used as a source of calibrating voltage, it produces near- 
perfect square wave signals of known amplitude. Precision 
1% attenuator resistors insure accurate output amplitude, 
and multivibrator circuit guarantees good sharp square 
waves. Output frequency is approximately 1000 CPS. Fixed 
outputs selected by panel switches are; .03, 0.1, 0.3, 1.0, 
3.0, 10, 30 and 100 volts peak-to-peak. Allows oper yc-3 
measurment of unknown signal amplitude by 
comparing it to the known output of the VC-3 $1950 
on oscilloscope. Shpg. Wt. 4 Ibs. ™ 


“EXTRA DUTY" 


SCOPE 
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HEATHKIT TUBE CHECKER KIT 
Eliminate guesswork, and save time in servicing or ex- 
perimenting. The TC-2 tests tubes for shorted elements, 
open elements, filament continuity, and operating quality 
on the basis of total emission. It tests all tube types en- 
countered in radio and TV service work. Sockets are pro- 
vided for 4, 5, 6 and 7-pin, octal, and loctal tubes, 7 and 9 
pin miniature tubes, 5 pin hytron miniatures, and pilot 
lamps. Tube condition indicated on 44%” meter with multi- 
color “good-bad"’ scale. Illuminated roll chart with all test 
data built in. Switch selection of 14 different filament volt- 
ages from .75 to 117 volts. Color-coded cable harness allows 
neat professional wiring and simplifies Con- — open te-2 
struction. Very easy to build, even for a be- 

$7950 

= 


ginner. Shpg. Wt. 12 lbs. 


HEATHKIT HANDITESTER KIT 

The small size and rugged construction of this tester makes 
it perfect for any portable application. The combination 
function-range switch simplifies operations. Measures AC 
or DC voltage at 0-10, 30, 300, 1000 and 5000 volts. Direct 
current ranges are 0-10 ma and 0-100 ma. Ohmmeter ranges 
mM 


are 0-3000 (30 center scale) and 0-300,000 (3000 ohm 


center scale). Very popular with home experimenters, elec- 
pliance repairmen. Slips 
ol box, glove compartment, 
S 


k drawer. Shpg. Wt. 3 Ibs. 


MODEL M-1 
$7" 


HEATHKIT PICTURE TUBE CHECKER KIT 

The CC-1 can be taken with you on service calls so that you 
can clearly demonstrate the quality of a customer's picture 
tube in his own home. Tubes can be tested without remov- 
ing them from the receiver or cartons if desired. Checks 
cathode emission, beam current, shorted elements, and 
leakage between elements in electromagnetic picture tube 
types. Self-contained power supply, and large 44” meter. 
CRT condition indicated on ‘“‘good-bad"’ scale. Relative 
condition of tubes fluorescent coating is shown in ‘‘shadow- 
graph"’ test. Permanent test cable with CRT socket and 
anode connector. No tubes to burnout,de- — oper cc-1 
signed to last a lifetime. Luggage-type port- $9495 


tricians, and ap 
easily into your to 
coat pocket, or de 


able case. Shpg. Wt. 10 Ibs. 


Priced low 
to fit your 
budget 


HANDITESTER 


HEATHKIT ETCHED-CIRCUIT VTVM KIT 

This multi-purpose VTVM is the world's largest selling in- 
strumentof its type—and is especially popular in laboratories, 
service shops, home workshops and schools. It employs a 
large 4%” panel meter, precision 1% resistors, etched metal 
circuit board, and many other “‘extras"' to insure top quality 
and top performance. It’s easy to build, and you may rely 
on its accuracy and dependability. The V7-A will measure 
AC (RMS) and DC voltages in ranges of 0-1.5, 5, 15, 50, 150, 
500 and 1500. It measures peak-to-peak AC voltage in ranges 
of 0-4, 14, 40, 140, 400, 1400 and 4000. Resistance ranges 
provide multiplying factors of X 1, X 10, X 100, X 1000, X 10k, 
X 100k, and X 1 megohm, Center-scale resistance readings 
are 10, 100, 1000, 10k, 100k, 1 megohm and 10 megohms, 
A db scale is also provided. The precision ope y7-a 


and quality of this VTVM cannot be dup- 
$7450 
. 


licated at this price. Shpg. Wt. 7-Ibs. 
e a i S eee 
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let you fill your exact needs 
from a wide variety 
of instruments 


HEATHKIT 20,000 OHMS/VOLT VOM KIT 

This fine instrument provides a total of 25 meter ranges 
on its two-color scale. It employes a 50 ua 44%” meter, and 
features 1% precision multiplier resistors. Requires no 
external power. Ideal for portable applications. Sensitivity 
is 20,000 ohms-per-volt DC and 5000 ohms-per-volt AC. 
Measuring ranges are 0O-1.5, 5, 50, 150, 500, 1500 and 5000 
volts, AC and DC. Measures direct current in ranges of 
0-150 ua, 15 ma, 150 ma, 500 ma and 15 a. Resistance mul- 
tipliers are X 1, X 100 and X 10,000, with center-scale read- 
ings of 15, 1500 and 150,000 ohms. Covers oper mm-1 
—10 db to +65 db. Easy to build and fun to 

use. Attractive bakelite case with plastic 

carrying handle. Shpg. Wt. 6 Ibs. 


High quality 
fest gear you 
will be 
proud to own 


ETCHED 
CIRCUIT VTVM 


PICTURE TUBE 
CHECKER 
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HEATHKIT RF SIGNAL GENERATOR KIT 


Even a beginner can build this prealigned signal generator, 
designed especially for use in service work. Produces RF 
signals from 160 kc to 110 mc on fundamentals in five bands. 
Covers 110 mc to 220 mc on calibrated harmonics. Low im- 
pedance RF output in excess of 100,000 microvolts, is con- 
trollable with a step-type and continuously variable atten- 
uator. Selection of unmodulated RF, modulated RF, or 
audio at 400 CPS. Ideal for fast and easy alignment of radio 
receivers, and finds application in FM and TV work as well. 
Thousands of these units are in use in service shops all 
over the country. Easy to build and a real _— open se-8 
time saver, even for the part-time service 

technician or hobbyist. Shpg. Wt. 8 Ibs. $}950 


HEATHKIT LABORATORY RF GENERATOR KIT 
Tackle all kinds of laboratory alignment jobs with confidence 
by employing the LG-1. It features voltage-regulated B+, 
double shielding of oscillator circuits, copper-plated chassis, 
variable modulation level, metered output, and many other 
“extras’’ for critical alignment work. Generates RF signals 
from 100 kc to 30 mc on fundamentals in five bands. Meter 
reads RF output in microvolts or modulation level in per- 
centage. RF output available up to 100,000 microvolts, con- 
trolled by a fixed-step and a variable attenuator. Provision 
for external modulation where necessary. Buy and use this 
high-quality RF signal generator that may be = ope i¢-1 
depended upon for stability and accuracy. 

Shpg. Wt. 16 Ibs. $4895 


HEATHKIT DIRECT-READING CAPACITY 

METER KIT 

Here's a fast, simple capacity meter. A capacitor to be 

checked is merely connected to the terminals, the proper 
range selected, and the value read directly on the large 
4¥,” panel meter calibrated in mmf and mfd. MODEL CM-1 
mallee are 0 to 100 mmf, 1,000 mmf, .01 mfd, 

1 mfd full scale. Not affected by hand ca- $9950 
pacity. Shpg. Wt. 7 Ibs. . 
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are educational 
as weil/ as functional 


HEATHKIT “IN-CIRCUIT" CAPACI-TESTER KIT 


With the CT-1 it is no longer necessary to disconnect one 
capacitor lead to check the part, you can check most ca- 
pacitors for tepen tir ‘'s j 
easy—to save your¥aluaie 
Detects opefi Gapaettors re immfup, so one e as 
the capacitopes mgt shu te + tow resistance 
value. Will @etegt Bhortadl cay ups 
shunted by és than 10 6fims), (Doag notidetect leakage.) 
Employs 60° clas and Gum gacyéle test frequencies. 
Electron beam “eye"’ tube used as indicator. yop cra 
Compact, easy-to-build, and inexpensive. 
Test leads included. Shpg. Wt.:5 Ibs. $795 

. 


LABORATORY RF 
GENERATOR 


CONDENSER 
CHECKER 


“IN CIRCUIT" 
CAPACI-TESTER 


VISUAL-AURAL 
SIGNAL TRACER 


HEATHKIT CONDENSER CHECKER KIT 

This handy instrument uses an electron beam “eye'’ tube 
as an indicator to measure capacity in ranges of .00001 
to .005 mfd, .5 mfd, 50 mfd and 1000 mfd. Also measures 
resistance from 100 ohms to 5 megohms in MODEL C-3 
two ranges. Checks paper, mica, ceramic 

and electrolytic capacitors. Selection of five $]950 
polarizing voltages. Shpg. Wt. 7 Ibs. 


HEATHKIT VISUAL-AURAL 

SIGNAL TRACER KIT 

Although designed originally for radio receiver work, the 
T-3 finds application in FM and TV servicing as well. Fea- 
tures high-gain channel with demodulator probe, and low- 
gain channel with audio probe. Traces signals in all sec- 
tions of radio receivers and in many sections of FM and TV 
receivers. Built-in speaker and electron beam eye tube in- 
dicate relative gain, etc. Also features built-in noise locator 
circuit. Provision for patching speaker and /or MODEL T-3 
output transformer to external set. Shpg. Wt. 

9 Ibs. $7350 
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HEATHKIT IMPEDANCE BRIDGE KIT 

The model |B-2A employs a Wheatstone Bridge, a Capacity 
Comparison Bridge, a Maxwell Bridge, and a Hay Bridge in 
one compact package. Measures resistance from 0.1 ohm 
to 10 megohms, capacitance from 100 mmf to 100 mfd, in- 
ductance from 0.1 mh to 100 h, dissipation factor (D) from 
0.002 to 1, and storage factor (Q) from 0.1 to 1000. A 100-0-100 
ua meter provides for null indications. The decade resistors 
employed are of 1% tolerance for maximum accuracy. Com- 
pletely self-contained. Has built in power supply, 1000-cycle 
generator, and vacuum-tube detector. Special two-section 
CRL dial insures convenient operation. Instruction manual 
has entirely new schematic that clarifies 
circuit functions in various switch positions. 
A true laboratory instrument, that will pro- 
vide you with many years of fine performance. 
Shpg. Wt. 12 Ibs. 


MODEL 1B-2A 


595 


HEATHKIT “LOW RIPPLE” BATTERY 
ELIMINATOR KIT 

This modern battery eliminator incorporates an extra low- 
ripple filter circuit so that it can be used to power all the 
newest transistor-type circuits requiring 0 to 12 volts DC, 


BATTERY 
ELIMINATOR 


REGULATED 
POWER SUPPLY 


and the new “hybrid’’ automobile radios using both tran- 
sistors and vacuum tubes. Its DC output, at either 6 or 12 
volts, contains less than.3% AC ripple. Separate output 
terminals are provided for low-ripple or normal filtering. 
Supplies up to 15 amps on 6 volt range or up to 7 amps on 
12 volt range. Output is variable from 0 to 8 or Q to 16 volts, 
Two meters constantly monitor output volt- — oper pg-s 
age and current. Will also double as a battery 


charger. Shpg. Wt. 23 Ibs. $3995 
> 


HEATHKIT ISOLATION TRANSFORMER KIT 
The model IT-1 is one of the handiest units for the service 
shop, home workshop or laboratory. Provides complete 
isolation from the power line. AC-DC sets may be plugged 
directly into the IT-1 without the chassis becoming “hot’’, 
Output voltage is variable from 90 volts to 130 volts allowing 
checks of equipment under adverse conditions such as low 
line voltage. Rated for 100 volt amperes con- MODEL IT-1 
tinuously or 200 volt amperes intermittently. 

$16°° 

e 


Panel meter monitors output voltage. Shpg. 
e ei I 5 eee 


Wt. 9 Ibs. 
By DAYSTROM 


are designed with high-quality, 
name-brand components to 
insure long service life 


HEATHKIT “Q”" METER KIT 

At this price the laboratory facilities of a Q Meter may be 
had by the average service technician or home experi- 
menter. The Q Meter permits measurement of inductance 
from 1 microhenry to 10 milihenry, “Q"' on a scale cali- 
brated up to 250 full scale, with multipliers of 1 or 2, and 
capacitance from 40 mmf to 450 mmf = 3 mmf. Built in 
oscillator permits testing components from 150 kc to 18 mc. 
Large 44” panel meter is featured. Very handy for checking 
peaking coils, chokes, etc. Use to determine values of un- 
known condensers, both variable and fixed, compile data 
for coil winding purposes, or measure RF resistance. Also 
checks distributed capacity and Q of coils. 
No special equipment is required for cali- 
bration. A special test coil is furnished, along 
with easy-to-follow instructions. Shpg. Wt. 
14 Ibs. 


MODEL OM-1 
$4450 


HEATHKIT REGULATED POWER SUPPLY KIT 

Here is a power supply that will provide DC plate voltage 
and AC filament voltage for all kinds of experimental cir- 
cuits. The DC supply is regulated for stability, and yet the 
amount of DC output voltage available from the power 
supply can be controlled manually from 0 up to 500 volts. 
At 450 volts DC output, the power supply will provide up to 
10 ma of current, and provide progressively higher current 
as the output voltage is lowered. Current rating is 130 ma 
at 200 volts output. In addition to furnishing B+ the power 
supply also provides 6.3 volts AC at up to 4 amperes for 
filaments. Both the B+ output and the filament output are 
isolated from ground. Ideal unit for use in laboratory, home 
workshop, ham shack, or service shop. A open ps-3 

large 4%” meter on the front panel reads out- 
put voltage or output current, selectable with $3550 
a panel switch. Shpg. Wt. 17 Ibs. . 
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Terrific values 


‘in amateur 


eguipment! 


HEATHKIT DX-20 CW TRANSMITTER KIT 

The Heathkit model DX-20 “straight-CW"' transmitter fea- 
tures high efficiency at-low cost. It uses a single 6EDQ6A 
tube in the final amplifier stage for plate power input of 50 
watts. A 6CL6 serves as crystal oscillator, with a 5U4GB 
rectifier. It is an ideal transmitter for the novice, as well as 
the advanced-class CW operator. Single-knob band switch- 
ing is featured to cover 80, 40, 20, 15, 11 and 10 meters. P 
network output circuit matches various antenna impedances 
between 50 and 1000 ohms and reduces harmonic output. 
Top-quality parts are featured throughout, including 
“potted”’ transformers, etc., for long life. It has been given 
full “TVi"' treatment. Access into the cabinet for crystal 
changing is provided by a removable metal pull-out plug 
on the left end of the cabinet. Very easy to build from the 
complete step-by-step instructions supplied, even if you 
have never built electronic equipment before. If you ap- 
preciate a good, clean signal on the CW yong ox-20 


bands, this is the transmitter for you! Shpg. 
$3595 
a 
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are designed by 
licensed ham-engineers, 
especially for you 


HEATHKIT DX-40 PHONE AND CW 
TRANSMITTER KIT 

A most remarkable power package for the price, the new 
DX-40 provides both phone and CW facilities for operation 
on 80, 40, 20, 15, 11 and 10 meters. A single 6146 tube is 
used in the final amplifier stage to provide full 75 watt plate 
power input on CW, or control carrier modulation peaks up 
to 60 watts for phone operation. Modulator and power sup- 
plies are built right in and single knob bandswitching is 
combined with a pi network output circuit for complete 
operating convenience. The tight fitting cabinet presents 


DX-100 TRANSMITTER 


complete 


provides 


a most attractive appearance, a 
shielding to minimize TVI. A 
convenient selection of three t crystals or a jack 
for external VFO. The crystals are reached gh access 
oor at rear of cabinet. You can build this rig yourself and 
proud to show it off to your fellow hams. ope px-49 
for many hours of ; 


ating enjoyment. Shpg. Wt. 25 Ibs. 


HEATHKIT DX-100 PHONE AND CW 
TRANSMITTER KIT 


enthusiasm with which 

fraternity. No other transmitter in t! 
high quality and real economy sc 

features a built in VFO, modulate 
omplete shielding to m 

coupling to match impec 


600 ohms. Its RF output i 


and 120 watts on CW, for a 
a) m ‘ “Ac + 5 if 
nam bands trom iV 

i . f 

id illuminated V 


ating convenience. RI 


h quality com- 
ponents are used throughout, such as “potted"’ transformers, 


ninals, aluminum 


in parallel, modulated | 


silver-plated or solid co 
copper plated 
MODEL DX-100 
exclusively for easy ste 
Shpg. Wt. 1 


FUNCTIONAL DESIGN... 

The transmitters described on this page were de- 
signed for the ham, by hams who know what fea- 
tures are desirable and needed. This assures you 
of the best possible performance and conven- 
ience, and adds much to your enjoyment in the 
ham shack. 
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“AUTOMATIC"’ 
CONELRAD ALARM 


“Q"' MULTIPLIER 


HEATHKIT “AUTOMATIC” CONELRAD 


ALARM KIT 

This conelrad alarm works with any radio receiver; AC-DC- 
transformer operated—or battery powered, so long as the 
receiver has AVC. Fully complies with FCC regulations for 
amateurs. When the monitored station goes off the air, the 
CA-1 automatically cuts the AC power to your transmitter, 
and lights a red indicator. A manual “reset'’ button reacti- 
vates the transmitter. Incorporates a heavy-duty six-ampere 
relay, a thyratron tube to activate the relay, and its own 
built-in power supply. A neon lamp shows that the alarm is 
working, by indicating the presence of B+in the alarm cir- 
cuit. Simple toinstall and connect. Your transmitter plugs into 
an AC receptacle on the CA-1, and a cable connects to the 
AVC circuit of a nearby receiver. A built-in sensitivity con- 
trol allows adjustment to various AVC levels. Receiver 
volume control can be turned up or down, without affecting 
alarm operation. Build a HeathkitCA-1inone = yoper cat 
evening and comply with FCC regulations 5 
now! Shpg. Wt. 4 Ibs. 13? 


HEATHKIT "“Q” MULTIPLIER KIT 


The Heathkit Q Multiplier functions with any AM receiver 
having an IF frequency between 450 and 460 KC, that is 
not “AC-DC"’ type. It derives its power from the receiver, 
and needs only 6.3 volts AC at 300 ma (or 12 VAC at 150 
ma) and 150 to 250 volts DC at 2 ma. Simple to connect 
with cable and plugs supplied. Adds additional selectivity 
for separating signals, or will reject one signal and eliminate 
heterodyne. A tremendous help on crowded phone and 
CW bands. Effective Q of 4000 for sharp “peak’’ or “‘null’’. 
Tunes any signal within IF band pass without changing the 
main receiver tuning dial. A convenient tuning knob on the 
front panel with vernier reduction between the tuning knob 
and the tuning capacitor gives added flexibility in operation. 
Uses a 12AX7 tube, and special high-Q shielded coils. In- 
structions for connecting to the receiver and operation are 
provided in the construction manual. A worthwhile addition 
to any communications, or broadcast receiver. It may also be 
used with a receiver which already has a crystal filter to 
obtain two simultaneous functions, such as 

peaking the desired signal with the crystal MODEL OF-1 
filter and nulling an adjacent signal with the $995 
Q Multiplier. Shpg. Wt. 3 Ibs. 


An ideal receiver 
for the beginning 
ham or short 
wave /istener 


HEATHKIT GRID DIP METER KIT 


A grid dip meter is basically an RF oscillator for determining 
the frequency of other oscillators, or of tuned circuits. 
Extremely useful in locating parasitics, neutralizing, identi- 
fying harmonics, coil winding, etc. Features continuous 
frequency coverage from 2 mc to 250 mc, with a complete 
set of prewound coils, and a 500 ua panel meter. Front panel 
has a sensitivity control for the meter, and a phone jack for 
listening to the “‘zero-beat."' Will also double as an absorp- 
tion-type wave meter. Shpg. Wt. 4 Ibs. 
MODEL GD-1B 

Low Frequency Coil Kit: Two extra plug-in 
coils to extend frequency coverage down to $95 
350 kc. Shpg. Wt. 1 Ib. No. 341-A. $3.00 ° 


HEATHKIT ALL-BAND COMMUNICATIONS- 
TYPE RECEIVER KIT 


This communications-receiver covers 550 kc to 30 mc in 
four bands, and provides good sensitivity, selectivity, and 
fine image rejection. Ham bands are clearly marked on an 
illuminated dial scale. Features a transformer-type power 
supply—electrical band spread—antenna trimmer—head- 
phone jack—automatic gain control and beat frequency 
oscillator. Accessory sockets are provided on the rear of 
the chassis for using the Heathkit model QF-1, Q Multiplier. 
Accessory socket is handy, also, for operating other devices 
that require plate and filament potentials. Will supply +250 
VDC at 15 ma and 12.6 VAC at 300 ma. Ideal 

for the beginning ham or short wave listener. MODEL AR-3 
Shpg. Wt. 12 Ibs. 


Cabinet: Fabric covered cabinet withalumi- 
num panel as shown, Part no. 91-15A. Shpg. 
Wt. 5 Ibs. $4.95. 


eathkits... 


By DAYSTROM 


are outstanding in performance 
and dollar value 
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HEATHKIT REFLECTED POWER METER KIT 


The Heathkit reflected power meter, model AM-2, makes an 
excellent instrument for checking the match of the antenna 
transmission system, by measuring the forward and reflected 
power or standing wave ratio. The AM-2 is designed to 
handle a peak power of well over 1 kilowatt of energy and 
may be left in the antenna system feed line at all times. 
Band coverage is 160 meters through 2 meters. Input and 
output impedances for 500r #5 ohMlines. Noexterna!l power 
required for @peration. Meter inditates percentage forward 
and reflectéd power, and Standing wave fatiofrom 1:1 to6:1. 
Another appiication for the AM-2 is matching impedances 
between ex@iters or R.Aisources and grounded grid am- 
plifiers. Power losses ‘Between transmitter output 
antenna tuner may be Wery@asily Computed by inse 

the AM-2 in the line connecting the two. No insertion lo 
introduced into the feeder system, due to the fact tha 
AN-2 is a portion of coaxial line in series with the fe 
system and no internal connections are actually made to 
the line. Complete circuit description and 
operation instructions are provided in the 
manual. Cabinet size is 7-3/8" x 4-1/16" x 
4-5/8”. Can be conveniently located at opera- 
ting position. Shpg. Wt. 3 Ibs. 


Heathkits... 


By DAYSTROM 


hat 
feeder 


MODEL AM-2 


| » is 


are the answer for your electronics 
hobby. 


HEATHKIT BALUN COIL KIT 

The Heathkit Balun Coil Kit mode! B-1 is a convenie 
transmitter accessory, which has the capability of matching 
unbalanced coax lines, used on most modern transmitters, 
to balance linés of either #S@rap0 Gams impedance. Design 
of the bifilapweundbaluA oils wil lignable transmitters with 
unbalanced OUfpGE to operate inte balanced transmission 
line, such aS USed With dipaies, folded dipoles, or any bal- 
anced antefifa System. The balun agiiSefiGan be used with 
transmitterSan@geceivats withoufadjGsiment over the 
frequency fange Of 80 through 10 ter€pand will easily 
handle power inputs up to 250 watts. Cabinet 
size is 9” square by 5” deep and it may be lo- 
cated any distance from the transmitter or 
from the antenna. Completely enclosed for 
outdoor installation. Shpg. Wt. 4 Ibs. 


MODEL 8-1 
$95 


HEATHKIT 6 OR 12 VOLT VIBRATOR 
POWER SUPPLY KITS 
These little power supply kits are ideal for a 
: ns with 6 volt or 12 volt batteries, when you are oper 
ectronic equipment away from power 
wer supplies of re 
5, or even miniature tr 
’ be used with convent 
Jse in boats, automobiles, ligh d 
on. Each unit provides 260 volts OC output at up to 
f s. More than one power supply of the same 
model may be connected in parallel for in- 6 VOLT 
creased current capacity at the same output MODEL VP-1-6 
voltage. Everything is provided in the 12 VOLT 
cluding a vibrator transformer, a vibrator, MODEL YP-1-12 
6X4 or 12X4 reatifier, and the necessary buffer 
$795 Each 
= 


i! portable ap- 


capacitor, hash filter, and output filter ca- 
pacitor. Shpg. Wt. 4 Ibs. 


HEATHKIT VARIABLE FREQUENCY 
OSCILLATOR KIT 


Enjoy the convenience and flexibility of VFO operation by 
obtaining the Heathkit model VF-1 Variable Frequency 
Oscillator. Covers 160-80-40-20-15-11 and 10 meters with 
three basic oscillator frequencies. Better than 10 volt aver- 
age RF output on fundamentals. Plenty of output to drive 
most modern transmitters. It features voltage regulation 
for frequency stability. Dial is illuminated for easy reading. 
Vernier reduction is used between the main tuning knob 
and the tuning condenser. Requires a power source of 
only 250 volts DC at 15 to 20 miliamperes and 6.3 volts AC at 
0.45 amperes. Extra features include copper-plated chassis, 
ceramic coil forms, extensive shielding, etc. High quality 
parts throughout. VFO operation allows you to move out 
from under interference and select a portion of the band you 
want to use without having to be tied down to only two or 
three frequencies through use of crystals. “Zero in'’ on the 
other fellow's signal and return hisCQ on his own frequency! 
Crystals are not cheap, and it takes quite a number of them 
to give anything even approaching comprehensive coverage 
of all bands. Why hesitate? The model VF-1 MODEL YF-1 
with its low price and high quality will add 

more operating enjoyment to your ham ac- $1950 
tivities. Shpg. Wt. 7 Ibs * 


IDS. 


Insure your 

“on the air’ 
performance with 
these fine accessories. 


VARIABLE FREQUENCY 
OSCILLATOR 


BALUN COIL SET 
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HEATHKIT ELECTRONIC 
IGNITION ANALYZER KIT 


Previous electronic experience is not necessary to build 
this fine ignition analyzer. The construction manual sup- 
plied has complete step-by-step instructions plus large 
pictorial diagrams showing the exact placement and value 
of each component. All parts are clearly marked so that 
they are easily identified. The |A-1 is an ideal tool for engine 
mechanics, tune-up men, and auto hobbyists, since it traces 
the dynamic action of voltage in an ignition system on a 
cathode-ray tube streen.TheiWav véform produced i is affect- 
ed by the condition of he coil, . inser, points, plugs, 
and ignition wifi so it ized, @nd used as a 
“sign-post’’ 0 on f his analyzer 
will detect inequality of a intensi or spark plug, 
defective plug wiring, b ; 
denser, and allow $ettin Pp 
points. An important feature of this instrument is its ability 
to check dynamic performance, with the engine in opera- 
tion (400 to 5000 RPM). It will show the complete engine 
cycle, or only one complete cylinder. Can be used on all 
types of internal combustion engines where 
breaker-points are accessible. Use it on auto- 
mobiles, boats, aircraft engines, etc. Shpg. 
Wt. 18 Ibs. 


IGNITION 
ANALYZER 


Kit includes everything 
you need for 
construction — even 
batteries / 


RADIATION COUNTER 


ENLARGER TIMER 


HEATHKIT PROFESSIONAL 
RADIATION COUNTER KIT 


This Heathkit professional-type radiation counter is simple 
to build successfully, even if you have never built a kit 
before. Complete step-by-step instructions are combined 
with giant-size pictorial diagrams for easy assembly. By 
“building it yourself'’ you can have a modern-design, pro- 
fessional radiation counter priced far below comparable 
units. Provides high sensitivity with ranges from 0-100, 600, 
6000 and 60,000 counts-per-minute, and 0-.02, .1, 1 and 
10 miliroentgens-per-hour. Employs 900-volt bismuth tube 
in beta/gamma sensitive probe. Probe and 8-foot expand- 
able cable included in kit price, as is a radiation sample for 
calibration. Use it in medical laboratories, or as a prospect- 
ing tool, and for civil defense to detect radioactive fallout, 
or other unknown radiation levels. Features a selectable 
time constant. Meter calibrated in CPM or mR/hour in 
addition to “beep"’ or “click'’ from panel-mounted speaker. 
Prebuilt “packaged"’ high voltage power supply with re- 
serve capacity above 900 voit level at which it is regulated. 
Merely changing regulator tube type would allow use of 
scintillation probe if desired. Employs five 
tubes (plus a transistor) to insure stable and 
reliable operation. Kit price includes bat- 
teries. Shpg. Wt. 8 Ibs. 


Heathkits... 
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MODEL RC-1 


$795 


are supplied with comprehensive 
instructions that eliminate costly 
mistakes and save valuable time 


HEATHKIT ENLARGER TIMER KIT 


The ET-1 is an easy-to-build electronic device to be used 
by amateur or professional photographers in timing enlarger 
operations. The calibrated dial on the timer covers 0 to 1 
minute, calibrated in 5-second gradations. The continu- 
ously variable control allows setting of the ‘‘on"’ cycle of 
your enlarger, which is plugged into a receptacle on the 
front panel of the ET-1. A “safe light’’ can also be plugged 
in so that it is automatically turned ‘‘on'’ when the enlarger 
is turned “‘off.'’ Handles up to 350 watts with built-in relay. 
All-electronic timing cycle insures maximum accuracy. 
Timer does not have to be reset after each cycle, merely 
flip lever switch to print, to repeat time cycle. A control is 
provided for initial calibration. Housed in a 
compact plastic case that will resist attack MODEL ET-1 
of photographic chemicals. A fine addition | ba 
to any dark room. Shpg. Wt. 3 Ibs. 


HEATHKIT BATTERY TESTER KIT 


The BT-1 is a special battery testing device that actually 
“loads"’ the battery under test (draws current from it) while 
it is being tested. Weak batteries often test “good"’ with an 
ordinary voltmeter but the built-in load resistance of the 
BT-1 automatically draws enough current from the battery 
to reveal its true condition. Simple to operate with “good- 
weak-replace”’ scale. Tests all kinds of dry cell batteries 
within ranges of 0-15 volts and 0-180 volts. Slide switch 
provides for either 10 ma or 100 ma load, depending on 
whether you're testing an A or B battery. Not only deter- 
mines when battery is completely exhausted, but makes 
it possible to anticipate failure by noting weak condition. 
Ideal for testing dry cell hearing aid, flash- 

light, portable radio, and model airplane bat- ope: gry 
teries. Test batteries in a way your customers 

can understand and stimulate battery sales. $950 
Shpg. Wt. 2 Ibs. 


RADIO & TV NEWS 


Now you can have radio 
wherever you go— 
with the portable 
that plays anywhere! 


BROADCAST BAND RADIO 


HEATHKIT CRYSTAL RADIO KIT 


The Heathkit model CR-1 crystal radio is similar to the 
“crystal sets’’ of the early radio days except that it has been 
improved by the use of sealed germanium diodes and effi- 
cient “high-Q" coils. The sealed diodes eliminate the 
critical “cats whisker’ adjustment, and the ferrite coils are 
much more efficient for greater signal strength. Housed in 
a compact plastic box, the CR-1 uses two tuned circuits, 
each with a variable tuning capacitor, to select the local 
station. It covers the broadcast band from 540 to 1600 kc. 
Requires no external power whatsoever. This receiver could 
prove valuable to emergency reception of civil defense 
signals should there be a power failure. The low kit price 
even includes headphones. Complete step-by-step instruc- 
tions and large pictorial diagrams are supplied for easy 
assembly. The instruction manual also provides the builder 
with the basic fundamentals of signal recep- 

tion so that he understands how the crystal MODEL Ct! 
receiver functions. An interesting and valu- $7%5 
able ‘“‘do-it-yourself'’ project for all ages. 

Shpg. Wt. 3 Ibs. 


Heathkits... 


By DAYSTROM 


are easy and fun to build, 
and they let you learn 
by “‘doing -it- yourself” 


HEATHKIT TRANSISTOR PORTABLE RADIO KIT 


Heath. engineers set out to develop a “universal’’ AM 
radio, suitable for use anywhere. Their objective was a 
portable that would be as much “at home"’ inside as it is 
outside, and. would feature top quality components for high 
performance and long service life. The model XR-1 is the 


result of these efforts. Six name-brand (Texas Instrument) 

transistors were selected for extra good sensitivity and 

selectivity. A 4” by 6” PM speaker with heavy magnet was 

chosen to insure fine tone quality. The power supply was 

designed to use six standard size “D"’ flashlight cells be- 

readily available, inexpensive,.and because 
aly iGo 


cause they are 
ety life (between 500 and 
|more t@operatedrom batteries 
ing a/Smait table-model radio 
eakable molded plastic was 
jal becau$e of H§ durability and 
vir mpact @nd efficient, yet com- 
excessively Crowded. Transformers are 
prealigned so it is ready for service as soon as construction 
is completed. Has built in rod-type antenna 
for reception in all locations. Cabinet dimen- 
sions are 9” L x 8” H x 3%” D. Comes in holi- 
day gray, with gold-anodized metal speaker 
grille. Compare this portable, . feature 
by feature, to all others on the market, and 
you'll appreciate what a tremendous dollar 
value it represents! Shpg. Wt. 4 Ibs. 


MODEL XR-1 


$345 


(Less batteries) 
(With cabinet) 


HEATHKIT BROADCAST BAND RADIO KIT 


This table-model broadcast radio is fun to build, and is a 
fine little receiver for your home. It covers the standard 
broadcast band from 550 to 1600 kc with good sensitivity 
and selectivity. The 5%” PM speaker provides surprisingly 
good tone quality. High-gain IF transformers, miniature 
tubes, and a rod-type built in antenna, assure good recep- 
tion in all locations. The power supply is transformer 
operated, as opposed to many of the economy “AC-DC"’ 
types. It's easy to build from the Step-by-step instructions, 
and the construction manual includes information on oper- 
ational theory, for educational purposes. Your success is 
assured by completely detailed information 
which also explains resistor and capacitor 
color codes, soldering techniques, use of 
tools, etc. A signal generator is recom- 
mended for final alignment. Shpg. Wt. 10 Ibs. 

Cabinet: Fabric covered cabinet with 
aluminum panel as shown. Shpg. Wt. 5 Ibs. 
Part no. 91-9A. $4.95, 


MODEL 8R-2 


$18” 


{less cabinet) 
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protects against possible 
explosion and fire from 
undetected fue/ vapor 


FUEL VAPOR 
DETECTOR 


indicates condition 
and charge of batteries 
for safe cruising 


BATTERY CHARGE 
INDICATOR 


HEATHKIT FUEL VAPOR DETECTOR KIT 


Protect your boat and its passengers against fire or ex- 
plosion from undetected fuel vapor by building and using 
one of these fine units. The Heathkit Fuel Vapor Detector 
indicates the presence of fumes on a three-color “‘safe- 
dangerous’’.meter. scale ws if iti 

to start the fetoti E 

when the defector ® 

tinuously, of fast & 

ables initiale 0 

Features a hermetically- Bibled meter ¥ 
and a chrome-plated brasS_panel. 'fis v 
simple to build and install, even by Ome NOW MODEL FD-1-6 
having previous experience. Models FD-1-6 12 volt 
(6 volts DC) and FD-1-12 (12 volts DC) operate MODEL FD-1-12 
from your boat batteries. The kit is complete $3595 
in every detail, even to the inclusion of a spare 

detector unit. Shpg. Wt. 4 Ibs. EACH 


Epanel shows 
@ left on con- 
fe! contro! en- 


HEATHKIT BATTERY CHARGE INDICATOR KIT 


The Heathkit model Cl-1 Marine Battery Charge Indicator 
has been designed especially for the boat owner, although 
it has found use in service stations, power stations, and 
radio stations where banks of batteries are kept in reserve 
for emergency, power. It is intended to Feplaee the hydro- 
meter method of checking” storage batteries, and to elimi- 
nate the necessity for working with acid igsmall, below- 
decks enclosures) Now it is possible to checkas few as one, 
or as many as eight stofage batteries, merely by turning 
the switch and waitehing the meter. A glance at the meter 
tells you instantly Whether your batteries @re sufficiently 
charged for safe cruising. Dimensions are 2-7 /8’W x.5-11 /16” 
H x 2” D. Operates on either 6 or 12 volt systems using lead- 
acid batteries, regardless of size. Simple in- 
Stallation can be accomplished by the boat MODEL CI-t 
$16°5 
we 


owner in fifteen minutes. Shpg. Wt. 3 Ibs. 

HEATHKIT ELECTROLYSIS DETECTOR KIT 

The Heathkit model ED-1 Electrolysis Detector indicates 
the extent of electrolysis currents between the boat's 


common ground and underwater fittings, except on boats 
having metal hulls. These currents, undetected, could 


R.F. POWER 


METER 


cause gradual corrosion and deterioration of the propeller 
or other metal fittings below the water une. It is particularly 
’ sof any kind, 

is obtained 

a= D-1 consists 


helpful whemeinstaling gleettieals 
or to determine pfOper /pot 

from a shor@’suip my -build 
of a hermeti¢a aled, j 

plate, and suffi Ewir 

hardware. Mounts. on | 

where it caf bel on 

power for operation, and : T: 

ing to guard your boat for a lifetime. Shoo. $995 
Wt. 2 Ibs. 


MODEL ED-1 


HEATHKIT RF POWER METER KIT 


The Heathkit RF Power Meter Kit is designed to sample the 
RF field in the vicinity of your transmitter, whether it be 
marine, mobile, or fixed. Output meter is merely placed in 
some location close to the transmitter, to pick up RF radia- 
tion from the antenna. Requires no batteries, electricity, 
nor direct connection to the transmitter. It provides you with 
a continuing indication of transmitter operation. You can 
easily detect if power is dropping off by comparing present 
meter readings with past ones. Operates with any trans- 
mitter having output frequencies between 100 kc and 250 
mc, regardless of power. Sensitivity is 0.3 volts RMS full 
scale, and a special control on the panel allows for further 
adjustment of the sensitivity. Meter is a 200 ua unit, mounted 
on a chrome-plated brass panel. The’entire PM-1 measures 
only 3%” W x 6%” L x 2” D. An easy way to put 
your mind at ease concerning transmitter MODEL Pé-1 
$1495 


operation. Shpg. Wt. 2 Ibs. 
e 6 : 3 eee 


By DAYSTROM™M 

now offer you completely 
modern marine equipment with 
outstanding design features 
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HEATHKIT TRANSISTOR 
RADIO DIRECTION FINDER KIT 


The Heathkit Transistor Radio Direction Finder model DF-1 
is a self-contained, self-powered, 6-transistor super heter- 
odyne broadcast radio receiver incorporating a directional 
loop antenna, indicating meter, and integral speaker. It is 
designed to serve primarily as an aid to navigation when 
out of sight of familiar landmarks. It can be used not only 
aboard yachts, fishing craft, tugs, and other vesseis which 
navigate eith 

the hunter, 


powered by a 
with the kit). broadcast 


band from a portable 
corporated 


station and a 1 ma meter serves as the null and tuning 
indicator. The controls consist of: tuning, volume and power 
(on-off), sensitivity, heading indicator (compass rose) and 
bearing indicator (antenna index). Overall dimensions 
are 7%” W x 5” H x 5%” D. Supplied with 
slip-in-place mounting brackets, which allow MODEL DF-1 
easy removal from ship bulkheads or other $5495 
* 


similar places. Shpg. Wt. 5 Ibs. TRANSISTOR 


RADIO DIRECTION FINDER 


e 
e at its HOW CAN YOU MISS? 
eee Tee , 
The Heath Company maintains a technical consultation 


By DAYSTROM 2 aid . 
service, should you experience some sort of difficulty in 

are sold only by direct mai/ construction or operation. Although only a very small per- 
« centage of our customers ever have occasion to use this 


passing middleman service (usually only beginners in electronics) it is still 
reassuring to know that technical help is available when 


profits on to you needed. A service department is also available, should 
you wish a complete factory check of operation and align- 
ment or repair. After you build your first Heathkit you'll 
realize how easy. it is. 


Free Catalog 


Send for this 
informative booklet 
; listing more than 
Pioneer in ‘aia , . 
J J 100 “‘do-it-yourself" kits. 
“do-it-yourself” j 


electronics 


SHIP VIA 


ORDER eo a. 
Address____ est OE 
BLANK ifwiee 


NOTE: All prices subject to change City & Zone__________ -_ State D Best Way 
without notice. 


~ (PLEASE PRINT) 

some Sed ( ) check ( ) 
money order for juctntniiahene 
Please ship C.0.D. ( ) posta QUANTITY ea 

for__...._.___pounds. 
On Express orders do a Ne 
transportation charges—they 
be collected by the express agency 
at time of delivery. 
ON PARCEL POST ORDERS in- 
clude postage for weight shown. 
ORDERS FROM APO’S must in- 
clude full remittance. All prices POSTAGE 


F.0.B. Benton Harbor, Mich. 
(CO SEND FREE Heathkit Catalog 


MODEL NO. PRICE 


TOTAL 


April, 1958 


SONORAMIC 


THE QUALITY 
RECORDING TAPE IN 
THE NEW PERMANENT 
PLASTIC CONTAINER 


Here is an extraordinary new product 
designed to protect, preserve and facili- 
tate storage of your Sonoramic Wide 
Latitude Recording Tape. It’s the exclu- 
sive NEW Sonoramic permanent plastic 
container, complete with free pressure- 
sensitive labels for quick, easy indexing. 
Sonoramic’s superb quality recording 
tape (available in Standard Play, 1% 
mil acetate, 1200 feet; Long Play, 1 mil 
Mylar*, 1800 feet; 42 mil Mylar , 2400 
feet and Tensilized Double Play Mylar, 
2400 feet) PLUS the new container 
makes this your best buy in magnetic 
recording tape. Ask for it at your 
dealer’s today. 


*A DuPont trade mark 


FREE: USEFUL Tape-Time Ruler and 
colorful brochure on Sonoramic. Write 
Dept. N-104, The Ferrodynamics Cor- 
poration, Lodi, New Jersey. 


SONORAMIC IS A PRODUCT OF THE 


dynamics CORPORATION 
NEW JERSEY 


tool, 


By BERT WHYTE 


was due, the RIAA would have announced 

their decision in regard to stereo disc stand- 
ards. No matter if the official pronuncia- 
mento doesn’t come for a few days .. . I 
can tell you with almost 100 per-cent cer- 
tainty that the decision will be in favor of 
the Westrex “45-45” system. The engineer- 
ing committee has already recommended the 
adoption of the “45-45” and this is tanta- 
mount to a “green light” for the stereo disc. 

At this point it might be wise to interject 
a note of caution. As I have reported to you 
I have heard a number of stereo disc demon- 
strations and the results, if not spectacular, 
could honestly be termed “commercial.” But 
you must remember that I heard these dem- 
onstrations under careful laboratory control 
conditions, 

Record company engineers have had a 
chance to experiment with their Westrex cut- 
ters and from some conversations I have had 
with these people, the stereo disc isn’t all 
“beer and skittles.” There have been problems 
encountered . . . some of which were half ex- 
pected and others quite beyond ordinary 
disc-cutting experience. There is little doubt 
that these problems will be resolved, but it is 


| HAD hoped that by the time this column 


+ going to take time. In spite of many indica- 
tions to the contrary, such as the heavy ac- 


tivity in stereo 45-45 cartridges, stereo pre- 
amps, and the like . . . the stereo disc may 
yet be many months away. No, I'm not try- 
ing to throw cold water on the whole idea! 
It is merely that in the first flush of enthu- 
siasm for the stereo disc, imprudent things 
were said and imprudent ideas were tried by 
many people who should have known better. 

A case in point is the business of “com- 
patibility.” When the 45-45 first made its 
appearance, the notion was fostered that this 
method would allow for the production of a 
“universal” pressing. The idea was that the 
disc could be played with a regular 1 mil 
monaural stylus, producing a balanced single- 
channel sound and then when it was played 
by the special cartridge it would produce a 
stereo signal. One of the points in the argu- 
ment was that a person not yet equipped for 
stereo could buy the “universal” disc and 
play it monaurally until he switched to stereo. 
Well it sure sounded like a dandy idea .. . 
that is until some investigators from RCA 
looked into the situation and concluded that 
the average monaural pickup would damage 
a stereo disc. They further concluded that 
although a stereo cartridge could be used 
to play regular monaural LP’s without dam- 
age, the reproduction would not be as good 
as could be obtained with the standard 
monaural pickup. There are exceptions to 
this, of course. Some of the very high qual- 
ity hi-fi cartridges have sufficiently high lat- 
eral and vertical compliance to play stereo 
discs with little or no damage. Naturally the 
number of these pickups in use is quite mi- 


nute and, by and large, it looks like we will 
not see the “universal” disc nor a “universal” 
pickup cartridge. This point is particularly 
important to the record retailers, many of 
whom have been having nightmares about 
being “stuck” with “unsalable” monaural 
LP’s. Now they have nothing to fear . 
and there is no reason for any retailer to cut 
or restrict his buying of the present monaural 
record. The stereo disc will make its appear- 
ance and co-exist with the standard LP 
After all, the public does not yet have the 
means to play these stereo discs and it will 
be some time before there is really any ap- 
preciable market. Retailers should take com- 
fort in this fact . . . we’ve had ten years oi 
the 3313 rpm long play record and, accord- 
ing to some recent statistics, there are still 
some 4 million phonographs in use in this 
country that will play nothing but 78 rpm 
records! 

By the time you read this, the San Fran- 
cisco and Los Angeles Hi-Fi Shows will have 
been held and, unless my spies are wrong, 
here is where the stereo disc and the equip- 
ment to play the disc will get its public bap- 
tism of fire. Most certainly, West Coast fans 
will hear the new Electro-Voice stereo ceramic 
cartridge, and they'll hear a number of new 
Audio Fidelity stereo discs. It is likely that 
the ElectroSonic and Fairchild stereo car- 
tridges will make their appearance. Pickering 
and Weathers are both ready and, if the 
RIAA decision comes in time, will probably 
demonstrate their stereo pickups. Well, 
whether these prognostications are right or 
wrong, your old Uncle Bert has been for- 
tunate enough to secure an Electro-Voice 
stereo cartridge and some stereo discs! Come 
what may, I expect to be set up in time to 
bring you the first stereo disc reviews in next 
month’s column! 


BRAHMS 
CONCERTO FOR VIOLIN AND 
ORCHESTRA IN D MAJOR 
Yehudi Menuhin, violinist, with Berlin 
Philharmonic Orchestra conducted by 
Rudolph Kempe. Capitol PA09410. 
Price $4.98. 

This 17th LP recording of the Brahms vio- 
lin concerto arrived in Capitol’s new book- 
type, double fold record jacket. I’ve heard 
pros and cons about this cover. Some people 
thought it was “clumsy,” others like the more 
copious program information it affords 
others thought it was silly to adopt some- 
thing that would occupy more space than a 
conventional LP shuck. My own feeling is 
that in spite of the increased bulk, it will 
catch on, because of the protection it affords 
the records. In this type of cover, warpage 


The opinions expressed in this column ar 
those of the reviewer and do not necessarily r 
flect the views or opinions of the editors or the 
publishers of this magazine 
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You will put 

many hours into 

learning the 

fundamentals, 

and then the fine 

points of high 

fidelity. You will 

spend your time 

and energy freely in 

building the very finest 

sound system you know 

how. Remember this when 
choosing your loudspeaker. 
Get a speaker of the highest 
precision —one that bears 

the symbol “JBL” —one that 
is worthy to demonstrate your 
own best efforts. JBL precision 
and advanced design are 


OUDSPEAKER 


MODEL D208/D216 
8” EXTENDED RANGE 
LOUDSPEAKER 
A thrilling piece of miniatur- 
ized precision craftsmanship. As 
perfect in its details as larger JBL 
units. A true precisi tr d in 
every sense of the term. Properly en- 


closed, the D208 (eight ohms, D216 is 16 
ohm model) gives impressive, rich, full range 
coverage of audio frequency range. 


responsible for JBL efficiency — 
highest in the world, JBL efficiency 
gives you the smoothest, cleanest, most 
realistically lifelike sound you can get. 


MODEL 
D130 15” 
EXTENDED RANGE 
LOUDSPEAKER 


The only speaker of its 
kind ...only one made with a 
4” voice coil...only single unit 
speaker to give you complete, true high 

fidelity coverage of the entire audio spec- 
trum. Your basic speaker. Use alone at first, 
later add JBL high frequency unit and dividing 

network for supreme excellence of JBL 2-way system. 


Please send me 
the following: 
[] Free Catalog of 
JBL Signature Products 
() Name and address of MODEL 086 KIT OF 
Authorized JBL Signature a e% speaker 
Audio Specialist in my com- PROFESSIONAL complement 
pareieed COMPONENTS made. Designed 
TECHNICAL BULLETINS ON: 
1 D130 0 D123 0 D208 
(1) 1750LH [ 075 


Only a few of the many The finest 


precision JBL products are 
shown on this page. 

Whatever your needs, you will 
find exactly the right system 
or unit for you in the complete, 
free JBL Signature catalog. y 
Send for your free copy. A limited my lxame 
number of technical bulletins are 
also available. Please ask only for those 
in which you are vitally interested, city enthusiast. 


for theaters, 

used in the 
Hartsfield, available 
for other applications 
to industry and the 
serious high fidelity 


ADDRESS 


“JBL” means JAMES B. LANSING SOUND, INC. 3249 Casitas Avenue, Los Angeles 3%, California 
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3 REASONS Why 
HEY RE THE BES| 
ON Tht MARKET! 


SPAULDING 


X-CB 
TV TOWERS 


1. NO CONCRETE NECESSARY 
2. COMPLETELY SELF-SUPPORTING 
3. GO UP IN 90 MINUTES 


No other TV antenna tower 
offers so much in the way of 
quality, appearance and easy 
installation as SPAULDING 
X-CB STRATO-TOWERS. 
Beaded channels, riveted con- 
struction and heavy galvanizing, 
plus exclusive cylinder base 
eliminate concrete and guy 
wires, assure fast, permanent 
erection. Insist on SPAULDING 
. . . be sure of all-ways better 
TV pictures! 


OTHER MODELS FROM 8 FT. TO 64 FT. 


HOW 
TOWER 
MOUNTS ON 
CYLINDER 


today for complete literature and 
details on where to get Spaulding 
Strato-Towers for’ Md psn 


PRODUCTS COMPANY 
. Frankfort, Indiana 


550 West Barner Street 
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is far less of a problem, and today with LP 
records being pressed on very thin vinylite, 
this can really be a problem. 

Menuhin is congenial with this score and he 
acquits himself very well considering the 
high-voltage competition he is up against. 
‘His approach is more lyrical than most and 
he makes full use of his lush rich tone to 
abet this conception. Soundwise this rates 
among the best. Every element is very clean, 
the violin/orchestra balance excellent with 
the violin slightly favored. Very round, full 
acoustics add a high degree of naturalism to 
this interpretation. 


BACH, J. S. 

MAGNIFICAT IN D 

CANTATA #50 
Mimi Coertse and Margaret Sjostedt, 
sopranos; Hilde Rossl-Majdan, alto; An- 
ton Dermota, tenor; Fredrick Guthrie, 
bass, with Chorus and Orchestra of the 
Vienna State Opera conducted by Felix 
Prohaska. Vanguard-Bach Guild BG555. 
Price $4.98. 

The 5th LP recording of Bach’s magnificent 
“Magnificat” and by all odds the best and 
most successful. Prohaska is authoritative 
without being stuffy or pedantic and he lets 
the work unfold majestically. The two so- 


| pranos are relative unknowns, but they sing 
| with very clean line and singular purpose. 


The rest of the soloists are well-known for 
their work in cantatas, oratorios, and the like, 
and on this disc they practice their art most 
pleasingly. We have needed a_ well-sung 
“Magnificat” with really good hi-fi sound for 
some time and this recording fills the bill very 
nicely. In over-all cleanness, choral-solo-or- 
chestral balance, dynamics, and effectively 


| “live” acoustic perspective, this recording is 


without equal. Add the distinguished per- 
formance and we have what is clearly the 
recording of choice. 


FESTIVAL CASALS DE PUERTO 
RICO 1957 
Columbia ML5236. Price $3.98. 

This is a rather poignant recording, which 
documents some of the 1957 Casals Fes- 
tival. The great Casals himself is heard re- 
hearsing the Festival Orchestra in the first 
movement of Schubert's “Unfinished” sym- 
phony. It was just after this first movement 
that Casals suffered a heart attack and was 


| unable to continue for the duration of the 


Festival. This sobering reminder of Casals’ 


| advanced years is reflected in the rehearsal, 
| where to illustrate points of performance he 
| sings a few bars of the score, in a voice thin 
| and quavery with age. 
| all the more at the man’s consummate mu- 


Thus one marvels 


sicianship as he molds and shapes the per- 
formance, always striving for that last little 
fillip that might spell perfection. 

Also heard on the disc is a Bach “Ca- 
priccio” played by Rudolph Serkin and 
Bach’s “Suite #1 in C Major” with Alex- 
ander Schneider conducting the Festival Or- 
chestra. The sound on the disc is fair, being 
hampered by odd acoustics which at times 
makes the music sound very thin and strident. 
If one listens closely, it is evident that diffi- 
culty must have been encountered in keeping 
out street noises. In spite of the shortcom- 
ings, a fascinating glimpse into the demand- 
ing world of the symphony conductor. 


GRANADOS 

SPANISH DANCES (COMPLETE) 
Eduardo del Pueyo, pianist. Epic LC3423. 
Price $3.98. 

The 12 dances that make up this work, em- 
ploy some of the most exotic scoring ever 
conceived for piano. The work is highly 
idiomatic and simply reeks ot Iberian at- 
mosphere. Its proper execution demands a 
pianist with exceptional insight and under- 
standing and such a man is Eduardo del 


Pueyo. His playing is the soul of expression 
and he makes these Dances newly interest- 
ing. Piano sound is recorded fairly close up 
and in a moderately spacious acoustic situa- 
tion. All is quite clean, and it is easy to pre- 
dict that these Dances will win many new 
friends. 


SCHUBERT 

SYMPHONY #8 (UNFINISHED) 
MENDELSSOHN 

OVERTURE AND INCIDENTAL 

MUSIC FOR “MIDSUMMER 
NIGHT’S DREAM” 
Philadelphia Orchestra conducted by 
Eugene Ormandy. Columbia ML5221. 
Price $3.98. 

Ormandy in fairly sympathetic perform- 
ances of these well-flogged warhorses. The 
conducting is slick, professional, but rather 
lacking in depth and expression. The prime 
values here are the really superb string tone 
of the Philadelphia Orchestra, especially 
notable in the “Dream,” and the rich smooth 
sound. The opening of the “Unfinished” is 
productive of some magnificently sonorous 
contrabass and, throughout both works, mat- 
ters of balance and acoustics are handled with 
quite exceptional skill. 


BACH, J. S. 
CONCERTO IN D MINOR FOR TWO 
VIOLINS 
TRIO SONATA IN C MAJOR FOR 
TWO VIOLINS AND CEMBALO 
TARTINI 
TRIO SONATA IN F MAJOR FOR 
TWO VIOLINS AND CEMBALO 
VIVALDI 

CONCERTO GROSSO IN A MINOR 
David and Igor Oistrakh, violinists, with 
Gewandhaus Orchestra of Leipzig con- 
ducted by Franz Konwitschny. Decca 
DL9950. Price $3.98. 

This recording is a showcase for the tal- 
ents of David Oistrakh and his brilliant son, 
Igor. The selections are well chosen for the 
job and the display of violin gymnastics, 
sumptuous tone, and over-all virtuosjty is 
simply dazzling. The sound, too, is ‘very 
bright and clean and was recorded at high 
level. One of the mest “hi-fi” sounds yet 
produced by Deutsche Grammophon and a 
“must” for lovers of the violin. 


BEETHOVEN 
CONCERTO FOR PIANO AND 
ORCHESTRA #5 (EMPEROR) 
Clifford Curzon, pianist, with Vienna 
Philharmonic Orchestra conducted by 
Hans Knappertsbusch. London LL1757. 
Price $3.98. 


Solomon, pianist, with Philharmonia 
Orchestra conducted by Herbert Menges. 
Victor LM2108. Price $4.98. 

Two new “Emperor” concertos, which are 
quite divergent both as to sound and per- 
formance. The London disc is easily the bet- 
ter of the two and is, in addition, a reading 
strong enough to challenge the top competi- 
tion on LP. Curzon is at his brilliant best on 
this disc and his performance is very vital 
and alive, surging with immense power, but 
with restraint and good taste exercised when 
the score demands. The real plum on this 
disc is the sound, being well ahead of any 
previous edition. The piano was miked 
medium-close, slightly overriding the orches- 
tra. It had a very lovely, clean and liquid 
tone, with transients which were sharp with- 
out being harsh. The string tone of the 
Vienna Philharmonic is butter-smooth and 
the precision of the ensemble work outstand- 
ing. In some sections, however, I found one 
of the few faults . . . the first strings were 
given a shade too much prominence which 
tended to obscure the contrabass ground. 
Throughout the disc, the woodwind and brass 
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were sharp and cleanly articulate and per- 
cussion was weighty and accurate. The wide 
dynamics and frequency response add their 
measure of “presence.” 

The Solomon recording is characterized by 
his fine tone, but rather slow-paced perform- 
ance. The sound, too, has its shortcomings. 
Piano is recorded up close and the sound of 
the piano hammer-action can be plainly and 
annoyingly heard. Then we have the re- 
verse situation from the London disc .. . 
here the contrabass overpower the first 
strings now and then. At times the brass also 
obscures the strings. In general, the bass end 
is very heavy and tends to be thick-textured. 
The fairly wide dynamics and reasonably 
spacious acoustics were helpful, but could 
not dispel the fact that this recording is not 
what it should be. Actually this is one of the 
last items in the HMV catalogue, which Vic- 
tor issued, before the HMV-Victor break-up. 
In any case, the London wins hands down 
and those who have been looking to replace 
a dated recording of the “Emperor” should 
investigate this splendid version. 


SAINT-SAENS 
CONCERTO #3 FOR VIOLIN AND 
ORCHESTRA 


INTRODUCTION AND RONDO CAP. | 


PRICCIO 
HAVANAISE (OP. 83) 
Arthur Grumiaux, violinist. Epic 
LC3399. Price $3.98. 


The “Introduction” and the “Havanaise” | 


are performed with taste and style, but the 
prize on this disc is a gorgeous reading of the 
popular 3rd violin concerto. Grumiaux has 
never received the recognition he deserves as 


one of our really top-dog virtuosos. Lately, 


however, on the strength of several successful 
recordings he has been more widely appre- 
ciated and with this recording he should hit 
the top. In the concerto, Grumiaux displays 
a big, singing tone coupled with ultra-facile 
technique. He is in fine rapport with Fournet, 
who conducts the Lamoureux Orchestra in a 
congenial, well-integrated accompaniment. 
The sound is exemplary . . . a very high level 
affair, with very forward projection, good 
wide dynamics, clean in every element. 


ALBENIZ 
IBERIA 
(ORCHESTRATED BY ARBOS) 
FALLA 
INTERLUDE AND DANCE #1 
(LA VIDE BREVE) 


Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati. Mercury 
MG50146. Price $4.98. 

This, friends, is the lulu of the month! 
What a recording! It has just about every- 
thing the most avid hi-fi nut could ask for 

. exotic Spanish music, alive with color 
and rhythm, music that demands a large and 
unusual percussion battery, music that is rich 
in brass, lavish in woodwind, extravagant 
with strings. “Iberia” was originally scored 
for piano, but feeling that the piano was too 
restrictive for its vast drama, Albeniz had 
the score orchestrated by the well-known 
Spanish conductor, Enrique Arbos. In the 
orchestration, the original 12 piano pieces 
were made into a five-section suite, which 
is what we hear on this disc. Every one of 
the sections is fascinating and loaded with ex- 
citing sound, but the section called “El 
Corpus en Sevilla” is nothing short of aston- 
ishing. Here in a gigantic outpouring of 
sound of immense dynamic range, everything 
literally explodes! Here is percussion in all 
sizes and shapes, little tinkly high percussives, 
huge thuds of tympani and awesome blasts 


of bass drum augmented by the clangor of | 


bells. The din is terrific and only the biggest 
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To fit over 90% of 
all quality arms, use 
SONOTONE 


CERAMIC CARTRIDGES 


because 50 
manufacturers use 


them now 


as original equipment 


Concentrate your replacement work around 
the standard cartridge of the phonograph in- 
dustry. Because Sonotone Ceramics fill the 
bill in so many cases, you have less cartridge 
lines to inventory and stock. You also cut 
down custom fitting and tedious adjustment 
...actually save time and money. 


Best of all, you give your customers better 
sound than they bargained for. Sonotone 
Ceramics give out full range—20 to 20,000 cps 
—flat, without pre-amp or equalizer. You're 
all ways ahead when you stock Sonotone 
Ceramic Cartridges. 

Order today from your parts dealer. Write 
for replacement chart and further informa- 
tion about Ceramic Cartridges to: 


Sonotone.:: 


R 
Electronic Applications Division, Dept. CN-48 P. 


ELMSFORD, NEW YORK 


RECOTON- 
GOLDRING 


VARIABLE-RELUCTANCE 
TURNOVER CARTRIDGE 


Model RG-555 
world-acclaimed . . . 
the unqualified leader 
in design, performance 
and flexibility 


New mu-metal shield and 


push-pull coil cancel hum. 


New cantilever system for 


Model RG-555 Cartridge 
Frequency response 
33; rpm record with 
compensation for Decca curve. 


high compliance and low 
effective mass. 

Frequency response — 
essentially flat 20 to 20,000 
cycles per second. 

Weight less than | oz. 
complete. 

Finest quality construction 


throughout. 


A BOX IS NOT 
A MUSICAL INSTRUMENT 


No skilled musical in- 
| strument maker, including 
even those in aboriginal 
tribes, has ever found a 
rectangular box satisfac- 
tory. IN SPITE OF THIS, 
today many HI-FI speaker 
systems proclaim the ulti- 
* mate in high fidelity, yet 
they employ nothing more 
than the most elementary 
boxes to perform the 
complicated function of 
transforming the vibra- 
tions of the loudspeaker 
~ into sound. 
In the KARLSON PAT- 

ENTED* ENCLOSURES, 
specially curved internal and external structures 
are used to provide you with the highest perform- 
ance capabilities available in the industry today. 
Actually the Karison enclosure is one of the most 
fabulous musical instruments ever created and is 
capable of reproducing every sound from a baby’s 
breath to the mighty roar of thunder. After long 
and rigorous tests, we know definitely that the 
Karlson Enclosures can outperform all other units 
now available on the market at any price. 

Despite their fantastic performance charac- 
teristics these units are available to you in 20 
different models in KIT, UNFINISHED AND FIN- 
ISHED FORMS, at prices you can afford, ranging 
from $18.60 to $174.00. 

*Pat. No. 2,816,619 

SEND FOR OUR COMPLETE CATALOG TODAY 
AND LEARN HOW THE KARLSON ENCLOSURE 
CAN BE FITTED TO YOUR SPECIFIC NEEDS. 


are 


| KARLSON ASSOCIATES, INC., Dept RTNS 
1610 Neck Road 
| Brooklyn 29, New York 


| Please send catalog 


AVE 12 PAY PART-BY-PART HAVE FUN 
Assembling the SCHOBER 


ELECTRONIC 
ORGAN in kit torm 


re se 


« 

Now you can afford a rea 

like those made by the foremost organ manufac- 
turers, Because over Ya the cost is saved when you 
assemble it yourself. And it's REALLY EASY: only 
24 separate units, all with printed circuits, and 
detailed-to-the-smaliest-step instructions. In addi- 
tion, you purchase each of the 24 kits when you are 
ready for it — and can afford it. 

You'll! get a real kick out of putting the Schober 
Electronic Organ* together — and then sitting down 
and pulling the stops for Strings, Trumpets, Clar- 
inets, Diapasons, Flutes, etc. Electronic Percussion 
optional; chimes available. 


Compact CONSOLE 


One of the many exclusive features of this excep- 
tional organ is the handsome console, in a wide 
variety of finishes. It is equally at home in a tradi- 
tional or modern setting, and takes little more space 
than a spinet piano. 


Free Literature 


Complete descriptive booklet and price list are 
available on request. And, if you wish to hear the 
lorious pipe organ tone of the Schober Electronic 
Sosen. a 10” long-playing demonstration recording is 
available for $2. This is refundable when you order. 
Write today and see what a fine instrument you can 


get at such a great saving. 
The SCHOBER ORGAN CORP. 


2248-A Broadway, New York 24, N. Y. 
“Designed by Richard H. Dorf 


and best hi-fi systems can do this sound full 
justice. 

The excerpt from “La Vida Breve” is also 
very colorful, even if not possessed of such 
extreme dynamics as “Iberia.” It is familiar 
to most concert-goers, being a staple of the 
“pop” classical repertoire. 

Dorati is in his element in scores like these 
and his reading leaves little to be desired. His 
wonderful Minneapolis Orchestra responds 
magnificently to his urgings and they sail 
through this difficult music with poised assur- 
ance. If you hear nothing else this month, 
hear this recording for a super hi-fi treat! 


STRAVINSKY 

THE FIREBIRD 

PETROUCHKA 
Philharmonic Symphony Orchestra of 
Lendon conducted by Hermann Scher- 
chen. Westminster XWN18530. Price 
$3.98. 

This is a fabulous coupling and a fabulous 
buy! This recording is one of the finest ever 
issued by Westminster, and that is saying a 
lot with a company that is noted for the gen- 
eral excellence of its sound. Of the two, 
“Petrouchka” is far and away the best re- 
cording and the most successful performance. 
Scherchen’s ideas about the “Firebird” aren't 
quite in accordance with the views held by 
other conductors, especially in regard to tem- 
pi. Be that as it may, his is one of the most 
exciting “Firebird’s” in the catalogue with 
recording that puts it well up on the list. 

With “Petrouchka,” we have a superb per- 
formance at least equal to Monteux’s and 
even approaching the lofty plane of the orig- 
inal Ansermet reading. In matters of sound, 
this is one of the most outstanding recordings 
ever made. From any viewpoint—of fre- 
quency response, lack of transient or any 
other distortion, dynamics, orchestral balance, 
acoustic perspective . . . it is just tremendous. 
Strings, brass, woodwind . . . all are bright 
and ultra-clean. And as for percussion, there 
are triangles and cymbals and other stuff on 
the high end, and snares, tympani and bass 
drum on the low end used in profusion and 
heard in so many ways and fashions you 
hardly believe it. There are percussive sounds 
on this “Petrouchka” which constitute one 
of the most severe tests of a speaker system 
(and pickup, amplifier, etc.) you can imagine. 
In one section there are big bass drum blasts 
which are very hard to track, and then there 
is a section about halfway through where the 
scoring is very sparse . . . just bassoon, muted 
trumpets, contrabass, stroked cymbals and a 
very low, very soft bass drum. I have heard 
some big speakers, with big reputations fail 
to reproduce this soft (approx.) 30-cycle 
note, and of all the recordings in the LP 
catalogue, I think this one with that section 
is the most useful for determining just how 
good your speaker bass really is! This disc 
is worth the price for that test bass alone, 
but its other virtues are equally compelling. 


OUT ON A LIMB 
Pete Rugolo and his All Stars. EmArcy 
MG36115. Price $3.98. 

Pete Rugolo is loose with his crew again 
and that means some fireworks in his high 
octane, progressive manner. Pete has prac- 
tically a “Who’s Who” of jazz blowing for 
him on this disc . . . to mention just a few 
there is Maynard Ferguson with the high- 
flyin’ trumpet, Barney Kessel on the guitar, 
Shelley Manne on the skins, Dave Pell, tenor 
sax, etc., etc. Pete and the boys give with 
some standards like the “Boy Next Door,” 
“Smoke Gets In Your Eyes,” “Sunday, Mon- 
day, or Always” as well as a number of those 
unique Rugolo originals. The most interesting 
of the originals from a sonic viewpoint is 
“Ballade for Drums.” In this Shelley Manne 
whips up quite a storm but the very last 
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minute of this piece resolves itself strictly into 
the high percussives where various cymbals 
and some bells are struck and/or brushed in 
varying intensities. Some of these sounds are 
almost nothing but very soft, faint, metallic 
“swishes.” If your record is not well-cleaned, 
and every last vestige of hum or hiss not 
removed from your system, the noise will 
override the music. 

As always, Pete is given a superbly clean 
recording by EmArcy, with just the right 
amount of reverb to lend maximum liveness. 


ALL THROUGH THE NIGHT 
Fred Waring and the Pennsylvanians. 
Capitol T936. Price $3.98. 

Fred Waring has been knocking out hit 
albums for years now, so this is nothing new. 
But since Fred has been with Capitol, he has 
been getting such magnificent recording that 
whenever a new album arrives, it’s like meet- 
ing someone new and fresh. This impression 
is further heightened in the stereo tape, and 
if you’ve got a chance to hear the Waring 
brand of stereo, don’t miss it! On this disc 
Fred is in a quiet and mellow mood and gives 


you such things as “Autumn Leaves,” “If I | 
Had My Way,” “Dear Hearts and Gentle | 


People,” “Drink To Me Only With Thine 


Eyes,” and others of similar persuasion. The | 


chorus and orchestra sound out, beautifully 
balanced, together. 


affords Fred ultra-quiet record surfaces. 


HI-FI DRUMS 
Buddy Rich, Chuck Flores, Louis Bell- 


son, Dave Black, Alvin Stoller, Stan | 


Levey, Irv Cottler with Woody Herman, 
Duke Ellington, Billy May and Jazz All 
Stars Orchestra. Capitol T926. Price 
$3.98. 

This recording is destined to become a clas- 


sic for drummin’ enthusiasts. And no won- 


der! With some of the best jazz drummers in 


the world playing their specialties backed up | 


by some of the jazz world’s greatest bands, 
the sounds on this disc are exciting, to put it 
mildly. This is the art of drumming, ex- 


pounded in distinctive rides by the experts | 


and running the gamut of every style. There 
isn’t space for detailed analysis here . . . it’s 


the type of disc you must listen to anyway. | 


Suffice to say that as a cross section of “skin- 
land,” this succeeds in showing that “exhi- 
bition” drumming didn’t die with the big 
bands. The sound is really sensational. The 
drums are taut, sharp and clean, their every 
transient pulse undistorted. The side drums 
snarl vibrantly, the cymbals swish and scin- 
tillate, the pedal drums and tom-toms thud 
and throb with great power. The bands join 
in with smokin’ hot brass and sizzling sax. 
Wrap all together in wide frequency and dy- 
namic range and big spacious acoustics and 
here is the sound of jazz percussion .. . 
vibrantly alive! 

Next month, more new discs and, if avail- 
able, additional details on the progress of 
the new stereo disc “industry.” = 


“OLD TIMERS’ NITE" 


HE Delaware Valley Radio Association 

has scheduled its annual stag party for 
Saturday, April 19th at the Stacy-Trent 
Hotel, West State St. at Willow in down- 
town Trenton, N. J. 

Reservations for the affair must be 
made by April 15th at a tariff of $6.00 
per ticket. The ante will be upped to 
$7.00 at the door. 

Ed G. Raser, W2ZI, is general chair- 
man of the 1958 “Old Timers’ Nite” and 
reservations skould be sent to him (with 
remittance) at 315 Beechwood Ave., 
Trenton, N. J. All (male) hams, no mat- 
ter what grade, are cordially invited. 


April, 1958 


The arrangements are | 
tasteful and tuneful and, as always, Capitol | 


THORENS 10-YEAR Hi-Fi CONTEST! 
HI-Fl FANS: ENTER NOW...YOU CAN 


TEN NEW THORENS Hi-Fi COMPONENTS 
CHOOSE ONE EACH YEAR FOR 10 YEARS 


The hottest turntable on 
the market today, the 
Thorens TD-124 will be 


first year’s prize $99.75 


That adds up to about $1000.00 worth of Thorens Hi-Fi Components to the happy 
winner. 

What you have to do is name your favorite Hi-Fi salesman—and write a 50-word 
statement (or less) saying why he’s your favorite. This information will help us and 
our dealers do a better job of serving you. Mail statement together with your official 
registration form (at bottom—more at your dealers) on or before May 15th. 

Winning statement will be selected by a panel of editors of leading Hi-Fi pubtica- 
tions; the winner will be announced in June. If you win, simply pick up your TD-124 
(above) at your dealers. He and his salesman both win prizes too, by the way. (If 
you've already bought a TD-124 you get your choice of another Thorens component 
for 1958.) Then each year for 9 more years you'll go back to him, and pick out your 
Thorens component for that year. ss 
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Official Registration Form 
Ten-year Hi-Fi contest 


Official Rules 


1. Contest open to all except employees of 
Thorens or their ad agency. 2. Only one entry 
per person. 3. Registration form must be 
legibly and completely filled in. 4. Mail your 
entry to Thorens, address below, postmarked 
not later than 12 p.m. May 15, 1958. 5. Deci- 
sion of the judges will be final. 6. Legibie 
statement saying why salesman named is 
your favorite in 50 words or less must ac- 
company registration form, 


Address 


Street___ 


Dealer’s Name 


Address 


Street 


Salesman’s Name___ 


Duplicate prizes in case of tie. 
This contest does not apply in localities 
where state or local regulations forbid. 
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SWISS MADE PRODUCTS 
HI-Fl COMPONENTS © LIGHTERS 
SPRING-POWERED SHAVERS 
MUSIC BOXES 

NEW HYDE PARK, NEW YORK 


HARVEY’S 


Here, experienced hams are ready to serve 
you. And, their performance reflects the 
high standard of service. A complete stock 
of ham equipment is always ready for im- 
mediate delivery. Order by mail, phone or 
in person. But, see the man at HARVEY'S 
for your every ham need. 


RME 4350A RECEIVER 
WITH DUAL CONVERSION 
AND MATCHING 
RME 4302 SPEAKER 
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Experienced hams choose the RME receiver 
and speoker. Built for high performance, 
this receiver has dual conversion; single 
dial, two-speed tuning for easy, smooth 
operation; high selectivity and rejectivity; 
100 ke crystal calibration for close set- 
tings. The RME 4350A is laboratory engi- 
neered for maximum performance on SSB, 
CW and Phone. It's ideal for contests, DX 
and traffic under all conditions. 

Amateur Net $249. 


And, it's companion speaker is styled and 
finished to complement the 4350A. In 
sturdy steel case with cast aluminum front 
panel, the 4302 matches perfectly. Of 
course, it operates with any receiver that 
has 4 ohm output terminals. 

Amateur Net $17.50. 


A HARVEY SPECIAL! 
Send in your QSL cord with ~~: # tay, 
your order. We'll reduce it to _ 
lapel pin size, in the exact. 
color of your card, and mount, 
it in clear plastic! But this 
special offer is limited. 
Write, phone or drop in now. / / 1 eee 


MAIL ORDERS SHIPPED 
SAME DAY AS RECEIVED 
Established 1927 
HARVEY rapio co., inc. 
1123 Ave. of the Americas (6th Ave 
103 West 43rd St., New York 36, N.Y 
JUdson 2-1500 


Jim Harrington is shown here at one of the transmitters he transported by boat 
to Cameron, La., last June when for 3 days he provided the only communications 
after the devastation of Hurricane Audrey which took more than five hundred lives. 


1957 Ham of the Year 


James £. Harrington, K5BQT, wins G-E's Edison Radio 
Amateur Award for disaster aid during Hurricane Audrey. 


LOUISIANA radio amateur who 

provided the only communications 
from a hurricane-devastated town for 
three days has received General Elec- 
tric’s annual Edison Radio Amateur 
Award for 1957. 

He is James E. Harrington, 45, of 
Lake Charles, La., who operates ama- 
teur radio station K5BQT. He received 
a trophy and $500 at a banquet where 
the principal speaker was Lt. Gen. 
Francis H. Griswold, vice-commander 
of the Strategic Air Command. Gen. 
Griswold, a ham himself, talked on 
the public services provided by the 
nation’s 150,000 licensed amateur ra- 
dio operators. 

After Hurricane Audrey hit the 
coastal town of Cameron last June 26, 
Harrington—then alternate civil de- 
fense radio officer in Lake Charles— 
gathered equipment and a crew of 
two ham assistants and traveled by 
boat 40 miles southward through the 
swollen Calcasieu River. At Cameron, 


Harrington and the two operators— 
Capt. N. H. Mabrey, W5VTU, and Sgt. 
M. J. McDermott, KS5CTQ, of the 
Lake Charles Air Force Base—waded 
waist-deep through mucky flood wa- 
ters with radio transmitters and re- 
ceivers, a heavy generator, a supply 
of gasoline, and a 3-day supply of food 
and water. 

They set up a radio station in the 
Cameron court house and in three 
days and two nights handled 1500 
messages. These told rescue agencies 
of the desperate need for water, food, 
and medical supplies. They reported 
the arrival of rescue boats and sched- 
uled return trips so the hundreds of 
refugees would be met at debarkation 
points with ambulances, clothing, 
medicine, and food. 

Judges for this sixth annual award 
were Comm. Rosel Hyde, FCC; E. 
Roland Harriman, American National 
Red Cross; and G. L. Dosland, presi- 
dent, ARRL. —30- 


Mission of mercy is 
re-enacted by Har- 
rington in this photo. 
Jim loaded equipment 
and supplies on the 
fishing boat “Sea 
Castle” and sailed 40 
miles to set up a sta- 
tion at Cameron, La. 
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The Master Course in Elec- 
Get your FCC tronics will provide you with 
the mental tools of the elec- 

tronics technician and pre- 

C » | l; pare you for a First Class 
0 FCC License (Commercial) 
mmercia icense with a radar endorsement. 
When you successfully com- 
plete the Master Course, if 

<a or your money back you fail to pass the FCC ex- 
amination, you will receive a 


full refund of all tuition pay- 
ments. 


Effective Job Finding Service Helps CIRE Trainees 
Get Better Jobs 


: : . 
Chief Engineer Test Engineer 
‘Since enrolling with Cleveland Institute I have re- ‘I am pleased to inform you that I recently secured 
ceived my ist class license. served as a transmitter a “ on as Test Engineer with Melpar. Inc 
engineer and am now Chief Engineer of Station WAIN 
I also have & Motorola 2-Way Service Station. Thanks 
to the Institute for making this possible."* 


le 
M,. Owens, Columbia, Ky 

Airlines 

In @ year and a half. he received his first class FCC 

Institute His goal is much bigher than his present position with Eastern Airli 

‘know-how’ to his practical experience. Bob Thor 


jon.” 
Falls Church, Va. 


License He is continuing his training with Cleveland 
s he is adding technical 
. Nashville 14, Tennessee 


Here's Proof FCC Licenses Are Often Secured 
FCC LICENSES In A Few Hours With Our Coaching 


License Time 
20 weeks 


HERE'S PROOF 


ARE OFTEN SECURED Name and Address 
John H. Johnson, Boise City, Okla. Ist 


IN A FEW HOURS Prentice Harrison, Lewes, Delaware Ist 27 weeks 
W. E. Evey, Ottawa, Kanses 2nd 24 weeks 
WITH OUR J. A. Niedeck, Bethlehem, Pa. 2nd 8 weeks 


COACHING Gerald J. Collier, Columbus, Ohio 2nd 16 weeks 


: ° is th ly horne study course 
; Employers Make Job Offers Like These which supplies FCC-type 7 Bi vo 
EMPLOYERS ‘ To Our Graduates Every Month tions with all lessons and final tests. 
Broadcast Station in Illinois: "We are in need of an engi- Your FCC Ticket 
MAKE JOB OFFERS neer with a first class phone iicense, preferably a student of is recognized by 
‘ pee nyelin wane] of Radio Electronics; 40 hour week plus employers as proof 
LIKE THESE To OUR West Coast Monufocturer: ‘We are currently in need of of your technical ability 


men with electronics training or experience in radar mainte- 


GRADUATES EVERY P nance. We would appreciate your referral of interested per- 


sons to us." 


| Cleveland Institute of Radio Electronics 
Desk RN-16, 4900 Euclid Bidg., Cleveland 3, Ohio 


Please send Free Booklets prepared to help me get ahead in Electronics 
I have had training or experience in Electronics as indicated below 


Military Amateur Radio Telephone Company 
Radio-TV Servicing Broadcasting Other 
Home Experimenting 


q 


Manufacturing 


In what kind of work are . ow engaged? 


In what branch of Electronics are you interested? 
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April, 1958 


Opesti gor 


e P. A. system 
e hand tools 


e tape recorder 
e portable TV set 
FROM YOUR CAR, Boat < 


with 


INVERTERS 


FOR CHANGING YOUR STORAGE 


&) OPERATES 


yp PORTABLE TV SET 
7) directly from your cor! 


OPERATES — 

@ TAPE RECORDERS =a 
@ DICTATING im oS 7. 
© PUBLIC ADDRESS 


MACHINES 473 

rus Noi Erk 

edccrnc SHAVERS FL i 
a <a 


irectly from your cor! 
MAKE YOUR CAR, BOAT OR PLANE 
— ROLLING OFFICE!’ 


a = 
> | > OPERATES 
eS YS ~~ @ RADIOS 
TN) [2 , «—- @ RECORD PLAYERS 
> e @ MIXMASTERS, ETC. 


directly from your car! 


r ted ovt * 
4 sight under « 
= dash or in 3 
® trunk ; 
= compartment / 


UNIVERSAL 
INVERTERS 


Especially designed to change 6 or 12 volt 
D.C. to 110 volt A.C, 60 cycles. 


for... 
© EXECUTIVES @ POLICEMEN 
© SALESMEN @ REPORTERS 
@ OUTDOOR MEN @ FIREMEN 


@ PUBLIC OFFICIALS 
MODELS 6U- — (6 ome 125 to 150 watts. Shipping 
$89.95 


weight 27 Ibs. List price.........+.+++ 
"DEALER NET PRICE....... $59.97 
312U-RHG (12 volts) 150 to 175 watts. ss weight 
Pv 66cceckheosnsesdhul $89 
DEALER NET PRICE...,... *°359:97 


Write for literature on other Sizes and Models 
of ATR INVERTERS, priced as low as $9.95 list. 


SEE YOUR JOBBER OR WRITE FACTORY 
NEW MODELS 7/NEW DESIGNS J/ NEW LITERATURE 
oA” Baltery Eliminators © DC-AC Inverters © Auto Radio Vibrators 
American Tetevision & Ravio Co. 


Zuality Products Since (937 
SAINT PAUL 1, MINNESOTA, U. S. A. 


| the radio researchers erected 


a yee 6 ee ee Oe ae Oe eee 
able to see Mrs. Orton Newton of Pharsalia, N. 


Y.. who is helping Bell Tele- 


phone Laboratories conduct some over-the-horizon radio studies from her farm. 


Farm Housewife Helps 
Over-Horizon Radio Study 


Operates three microwave transmitters in an 
experimental 171-mile scatter radio link. 


ETWEEN the morning milking and 
the evening chores, life on the farm 
takes a scientific turn for Mrs. Orton 
Newton of Pharsalia, N. Y. Orah 
Newton, a homey, 59-year-old house- 


| wife, holds a restricted radiotelephone 
|operator permit and operates 


three 
radio transmitters almost daily. She 
still manages to tend house for her 
son and husband and lend a hand with 
50 head of dairy cattle. A former 
school teacher, Mrs. Newton got into 
the “science business” three years ago 
when research men at Bell Telephone 
Labs. determined to learn more of 
what happened in over-the-horizon 
transmission. 

Near grazing cows and tall corn, 
a 28-foot 
antenna, a 10-foot antenna, and a 
radio building on a hilltop. Life hasn't 


| been quite the same for the Newton 


| transmitters were 


family ever since. 
Each day, Dr. W. Kummer of the 
Laboratories telephones Mrs. Newton 


| and designates which transmitters are 


to be operated, and at what time. Ad- 


| joining Mrs. Newton’s telephone is a 
| special dial, 


exactly like that on a 
telephone. By dialing combinations of 
numbers, she activates the proper 
transmitters, beaming microwave ra- 
dio signals to be received by a 60-foot 
antenna at the Laboratories’ research 
center at Holmdel, 171 miles away. 
To permit lengthy testing, the 
installed on the 


Newton farm hilltop about 1800 feet 
above sea level. The hill was chosen 
because it is on direct line with Bell 
Laboratories centers at Holmdel and 
Murray Hill, N. J., is an adequate dis- 
tance from Holmdel, and provides a 
clear sending path to the area. 

In the usual line-of-sight radio 
transmission, signals travel in a 
straight line between transmitter and 
receiver; a distance limited to about 
30 miles. In beyond-the-horizon propa- 
gation, the transmitting antenna sends 
signals into the atmosphere and the 
receiving antenna picks up the weak 
scattered energy. —- 


Mrs. Newton looks over an automatic re- 
cording device for the three microwave 
radio transmitters that she controls. 
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Guild-de Bot wid ALLIED knight?Kits 


the finest electronic equipment in money-saving kit form 


COMPLETE KIT 


LOWEST COST 
ALLIED'S giant buying 
power passes biggest 
savings on to you—you 


ment equals the per- 
+i and 


of equipment selling for 
several times the low 
KNIGHT-KIT cost. Your 


savings are BIG. 


EASIEST TO BUILD 


KNIGHT-KIT “‘Step- 
and-Check" instruction 
manuals with wall-sized 
picture diagrams are 
marvels of ciarity—it's 
like having a good in- 
structor at your side. No 
experience required— 
you can easily build any 
KNIGHT-KIT and get 
professional results. 


LATEST DESIGN 


Each ALLIED KNIGHT- 
KIT incorporates the 
very latest circuitry for 
top-quality perform- 
ance. Tried and proved 
professional design and 
the use of premium qual- 
ity parts throughout 
help insure your build- 
ing success to bring you 
quality results. 


SELECTION: 
com Wi 


e HOBBY 
© INSTRUMENT 


© AMATEUR 


a 


MONEYBACK GUARANTEE. When properly assem- EASY TERMS. If your KNIGHT-KIT order comes to 
bied, KNIGHT-KITS fully meet published specifications | $45.00 or more, you can make your purchase on our at- 


or we refund your money in full. 


knight-kit High Fidelity FM-AM Tuner Kit 


ve « Latest Time-Saving Printed Circuit Design 
$ 95 * Flywheel Tuning * Automatic Frequency Control 
+ 2.5 tv FM Sensitivity + True High Fidelity Response 

Only $4.99 down + Beautiful Custom-Styled “Space Saver’’ Case 
The best-looking, best-performing FM-AM tuner kit your money 
can buy! Carefully designed for quick, easy construction—a tuner 
you'll enjoy assembling and be proud to own, both for its amazing 
musical performance and outstanding beauty. Covers the full-AM 
broadcast band and 88 to 108 mc FM. On FM, sensitivity is a remark- 
able 2.5 microvolts for 20 db of quieting; hum and noise, —60 db; IF 
bandwidth, 200 ke at 50% down on curve; response, + 0.5 db, 
20-20,000 cps. On AM, sensitivity is 3 microvolts for 10 db signal-to- 
noise ratio; IF bandwidth, 8 ke at 50% down on curve; response, 
20-8000 cps. Outstanding features include: Inertia Flywheel Tuning 
for effortless, accurate tuning; Automatic Frequency Control (plus 
AFC disabling) to “lock-in” FM stations; printed circuit board 
(with most of the kit wiring already done for you) assures time- 
saving, error-free assembly; pre-aligned RF and IF coils; tuned RF 
stage on FM; drift-compensated oscillator; neon glow tuning pointer; 
cathode follower output; two output jacks—one for recorder, one for 
amplifier; rotatable built-in ferrite antenna for AM. Includes beau- 


tractive Easy Payment Pian. 


knight-kit 18-Watt Complete Hi-Fi Amplifier Kit 


Model Y-786 ¢ The Last Word in Custom Hi-Fi Styling 

$3995 Full 18 Watts with Superb Hi-Fi Specifications 

¢ 8 inputs for Every Desired Signal Source 

¢ Printed Circuit Switch and Printed Circuit Boards 
Only $3.99 down Full Equalization for All Record Types 
Here is a custom-styled, easy-to-build complete Hi-Fi amplifier at a 
price that defies comparison. Delivers full 18 watts output with wide- 
range, flat frequency response for true hi-fi reproduction. Features 8 
inputs for every possible signal source, including NARTB equalized 
tape head input. At full 18 watts output, distortion is only 0.5%; 
uses new RCA 6973 hi-fi output tubes. Frequency response is + 1 db, 
20-30,000 cps; tape head and magnetic cartridge sensitivity, 5 micro- 
volts for 18 watts output; hum and noise level better than 60 db 
below 18 watts. Output taps for 4, 8 or 16 ohm speakers. Controls: 
Input and Record Equalization; Bass Boost and Attenuate; Treble 
Boost and Attenuate; Volume. Simplest assembly is made possible 
through the use of an exclusive printed circuit switch and two 
printed circuit boards—most of the kit wiring is already done for 
you. With custom-styled French-gray “‘space-saver’’ case on tapered 
feet finished in chrome, 4 x 13 x 8”. Complete with case, tubes, 
all parts, and step-by-step instructions, for easy, error-free assembly. 
Shpg. wt., 15 Ibs. 
Model Y-786. 18-Watt Hi-Fi Amplifier Kit. Net only $39.95 


EASY TERMS TO FIT YOUR BUDGET. ALLIED KNIGHT-KITS 


may be purchased under our Easy Payment Plan. Your order need 
total only $45.00 or more—only 10% down, small monthly payments 
thereafter. No red tape—fast handling assured. 


tiful French-gray case with chrome-finished tapered feet, 4 x 13 x 8”. 
Ideal for use with 18, 20 or 30 watt KNIGHT-KIT amplifiers. Ready 
for easy assembly. Shpg. wt., 12 lbs. 

Model Y-787. FM-AM Tuner Kit. Net only............. $49.95 
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knight-kit 30-Watt Complete Hi-Fi Amplifier Kit 


apap Full Equalization, + % db of Recommended Accuracy 
$ Q5 _- Printed Circuit Switches + Printed Circuit Boards 
« 8 Inputs For Every Possible Signal Source 
e Full 30 Watts Output « Custom-Styied Beauty 

Only $7.69 down 

Comparable to the best in Hi-Fi—at far less cost! Deluxe features 
include: Linear-deluxe Williamson-type circuit for flawless response; 
equalization for all records within 4% db of recommended accuracy; 
2 exclusive new printed circuit switches in preamp section (no com- 
plex wiring to do); 3 printed cireuit boards for time-saving, error-free 
assembly; separate, continuously variable Level and Loudness con- 
trols; use of premium 12A Y7 tube for low noise and hum; DC on all 
filaments of preamp tubes; exclusive A-AB-B speaker selector switch 
(use speakers of mixed impedances without mismatch). 8 inputs: 
Tape Head direct; G.E. and Pickering cartridges; Ceramic 
Microphone; Auxiliary; Tape Preamp; Tuner (with separate Level 
Set control). Power amplifier response, + 4% db, 15-100,000 cps at 
full 30 watt level; distortion—harmonic, 0.55% at 30 watts—IM, 
0.74% at 20 watts. Separate Bass and Treble controls; rumble filter 
indie variable damping. Output, 8 and 16 ohms. With smart 
French-gray cabinet, 4 x 15 x 15”. Ready for easy, money-saving 
assembly. Shpg. wt., 32 lbs. 

Model Y-762. 30-Watt Hi-Fi Amplifier Kit. Net only $76.95 


Mw ALLIED 


Here is top value in creative engineering, impressive hi-fi performance 
and distinctive design—a tuner you'll be proud to build and own. 
Covers the full FM band, 88 to 108 mc. Features Automatic Fre- 
quency Control (with disabling feature) to “lock-in” stations and 
prevent drift; Inertia Flywheel aoe for velvet-smooth, accurate 
station selection; pre-adjusted RF coils; pre-aligned IF’s; cascode 
broad-band RF amplifier; drift-compensated oscillator; neon bulb 
pointer. All critical wiring is already done for you in the form of a 
printed circuit board—assembly is simple. Sensitivity is 4 microvolts 
for 20 db of quieting across entire band; output, 2 volts at 1000 
microvolts input; IF bandwidth, 200 ke; response, 20-20,000 eps. with 
only 0.6% distortion. Output jacks for amplifier and tape recorder; 
cathode follower output. Ideal for use with the KNIGHT-xKIT ampli- 
fiers, or any amplifier with phono-tuner switch. Features custom- 
styled case in French-gray, with tapered chrome-finished feet, 4 x 13 
x 8”. Includes all parts, tubes and step-by-step instructions for easy 
assembly. Shpg. wt., 12 Ibs. 

Model Y-751. Hi-Fi FM Tuner Kit. Net only 


knight-kit Deluxe 3-Way Speaker System Kit 
Medel Y-937 ¢ Pre-Finished “Quik-Craft’’ Corner Enclosure 
* Klipsch Designed and Licensed 
$8950 e Famous Knight 12° 3-Way Speaker 
+ Easy to Assembie—Top Hi-Fi Quality 


Only $8.95 down « Choice of Enclosure Finishes 


Deluxe quality high fidelity speaker system at a 
money-saving low price. Easy to assemble—all 
you need is a screwdriver. System includes 
KNIGHT “Quik-Craft” corner-type folded-horn 
enclosure kit, and the famous-value KNIGHT 
3-Way 12-inch speaker. Just assemble the en- 
closure—no finishing required—all surfaces are 
finished in hand-rubbed Korina blonde, mahogany 
or walnut. The speaker is the new 3-way type: 
12” woofer cone for bass (full 134 pound woofer 
magnet), conical radiator for mid-frequencies, 
built-in compression-type tweeter (with wired 
level control and calibrated dial) for highest frequencies. Unex- 
celled enclosure efficiency and superb speaker performance combine 
to cover the whole spectrum of audible sound for true hi-fi response 
from 35 to 15,000 cps, + 3 db. Kit includes 12” 3-Way speaker, 
prefinished enclosure panels, grille cloth, hardware and instructions. 
~ + yc pea aeaaen mahogany or walnut when ordering. Shpg. wt., 
44 


Model Y-937. 3-Way Speaker System Kit. Net only 


ALLIED RADIO 


knight-xie 10-Watt Hi-Fi 
y-753 Amplifier Kit 


$ 50 Low-cost, authentic 
hi-fi amplifier. Re- 
sponse, + 1 db, 30- 

$2.35 down 20,000 eps. Input for 
erystal phono or 

tuner; chrome-plated chassis is 
punched for preamp kit below, 
to permit use of magnetic 
phono. Only 0.5 volt drives am- 


1% harmonic distortion. 
Matches 8-ohm speaker. 7 x 13 
x 6”. With all parts, tubes and 
instructions. Shpg. 


Preamp Ki 
Y-757. Metal Cover... . 
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THE VERY FINEST MUSICAL QUALITY—SO EASY TO BUILD 


knight-kits 


See eee er tae eicat Nee ere 2 
knight-kit High Fidelity Preamplifier Kit 


pmlngs « Exclusive Printed Circuit Switches and Boards 
$ 95 Equalization + % db of Recommended Accuracy 

« 8 inputs Including Tape Head ¢ Self-Powered 
« Custom-Styled 


x 


« DC on All Tube Filaments 
Only $3.99 down 

Sensational Hi-Fi design at amazing low cost. Provides precise record 
equalization guaranteed within 44 db of recommended accuracy !— 
more accurate than all but the most expensive factory-built preamps. 
Includes exclusive new KNIGHT-KIT printed circuit switches for easy, 
error-free assembly; 2 printed circuit boards eliminate all other wir- 
ing, except for power supply and control leads—so easy to build. 
Has built-in power supply; includes premium 12AY7 and ECC82 
tubes. Frequency response, + 0.5 db, 10-50,000 cps. Has 8 inputs: 
Tape Head; G.E. Phono; Pickering Phono; Ceramic; Microphone; 
Auxiliary; Tape Preamp; Tuner. Level adjustment for tuner input. 
Includes separate Bass and Treble controls; separate Level and 
Loudness controls; Rumble Filter switch; DC on all tube filaments; 
cathode follower output; 2 extra AC outlets. You get every advanced 
hi-fi feature in this easy-to-build preamplifier at the lowest possible 
cost. Includes beautiful custom-styled French-gray case, with 
tapered chrome-finished legs, 4 x 13 x 8”. With all parts, tubes, step- 
by-step instructions; ready for easy assembly. Shpg. wt., 124% lbs. 
Model Y-754. Hi-Fi Preamp Kit. Net only ...... $39.95 


MONEY-SAVING HI-Fi EVERYONE CAN AFFORD 
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knight-kit 25-Watt Hi-Fi Basic Amplifier Kit 


v-1% « Hi-Fi Response, + 0.5 db, 10 to 120,000 cps 
$ 5 « Only 0.15% Distortion at 30 Watts Output 
« Printed Circuit Wiring Board « Chrome-Plated Chassis 
« Williamson-Type Circuit with Over 25 Watts Output 
Only $4.45 down 


Here’s superb Hi-Fi performance at less than half the cost of a com- 
parable commercially-assembled unit. Williamson-type linear-deluxe 
circuit delivers over 25 watts of virtually undistorted reproduction. 
Ideal for use with the KNIGHT-KIT preamp at left. Includes printed 
circuit board for simplified, error-free assembly. Remarkable hi-fi 
response, + 0.5 db, 10-120,000 cps at 20 watts. Harmonic distortion, 
0.15%. at 30 watts; IM, 0.4% at 20 watts. Hum level, 85 db belew 
25 watts output. Output impedances, 4, 8 and 16 ohms; output 
tubes, 2-5881. Includes balance control for precise matching of the 
output tubes; variable damping control for maximum performance 
with any speaker system—prevents low-frequency distortion from 
overdamping or underdamping. Very attractive black and chrome 
styling, 644 x 14 x 9”. An outstanding engineering achievement in a 
basic hi-fi amplifier, delivering performance equal to the finest com- 
mercially assembled units. Includes all parts and tubes; with step- 
by-step instructions, ready for easy assembly. Shpg wt., 25 lbs. 
Model Y-755. 25-Watt Amplifier Kit. Net only 

Y-759. Metal Cover for above; black finish. 5 lbs. Net 


knight-kit 20-Watt Hi-Fi 
y-159 Amplifier Kit 


$ 75 True hi-fi for less! 
Complete with full 
set of controls and 
$3.57 down built-in preamplifier. 
Response, + 1 db, 
20-20,000 cps; distortion 1% at 
20 watts. Inputs for magnetic 
phono, microphone, crystal 
phono or recorder, and tuner. 
Compensation positions for 78 
and LP records. Separate bass 
and treble controls. Output im- 
pedances, 4, 8, 16 and 500 ohms. 
Chrome-plated chassis. 7 x 13 x 
8%". Ready for easy assembly. 
Shpg. wt., 20 Ibs. 
Medel Y-750. Net only. .$35.75 
Y-758. Metal Cover... .. .$4.15 


knight-kit HI-FI 1S AVAILABLE ON EASY TERMS TO FIT YOUR BUDGET 


knight-kit 2-Way Hi-Fi Speaker System Kit 


Model Y-789 
r « Easy to Assembie—Pre-Finished Enclosure 
5 95 « High Fidelity Response, 45 to 14,000 cps 
* 12° Woofer and Horn-Type Tweeter 


« A Wonderful Money-Saving Speaker Value 
Only $4.99 down 


BIG SAVINGS—assemble your own quality KNIGHT- 
KIT 2-way speaker system—it’s quick and easy! The 
cabinet is pre-finished in full-grained, high luster blonde 
or mahogany—you just assemble 7 pieces, mount the 
speaker components and enjoy rich, thrilling hi-fi sound 
—at incomparably low cost. Special Jensen-engineered 
baffle features “ducted port’’ construction to bring out 
the full beauty of bass notes, perfectly matching the 
Jensen woofer and compression tweeter; genuine L-pad 
control is rear-mounted to permit adjustment of tweeter 
for best tonal balance. Impedance, 16 ohms. The as- 
sembled unit delivers a frequency response of 45 to 
14,000 cps. Enclosure measures 26 x 19 x 14”. Beauti- 
fully styled to blend in any room. Kit includes Jensen 
12” woofer, Jensen compression-type tweeter, pre- 
finished wood parts (with grille cloth installed), acoustic 
material, glue, hardware and step-by-step instructions. 
Absolutely no furniture finishing required. Specify blonde 
or mahogany finish when ordering. Shpg. wt., 33 lbs. 
Model Y-789. 2-Way Speak 

Net only... a Gs on a 
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knmight-kit 2-Transistor Pocket 
Radio Receiver Kit 
Model Y-262 + Loud, Clear Local Reception 


$1 465 ¢ Newest Printed Circuit Board 


¢ Built-in Loop Antenna 
« Complete Kit—Nothing Else To Buy 

It's fun to build this pocket-size two-transistor radic 
—and you'll enjoy its crystal-clear local broadcast- 
band reception wherever you go! Fits in your pocket, 
or with its button-down flap, can be worn from your 
belt. Completely self-contained with built-in ferrite 
loopstick antenna—no external antenna needed. Ex- 
tremely efficient reflex type 2-transistor circuit actu- 
ally does the work of 3 transistors! Printed circuit 
board reduces building time to about one hour. Has 
air-dielectric variable capacitor for easy, accurate 
station tuning. Operates for months and months on 
long-life alkaline battery supplied. Sensitive minia- 
ture earpiece provides crystal-clear tone. Handsome 
tan carrying case, plastic-impregnated, is styled to 
resemble leather; only 4x3%4x1%”. Kit includes all 
parts, transistors, earpiece, battery and case. Shpg. 
wt., 1% lbs. 

Medel Y-262. Net only. . 


FOR 


knight-kit “Trans-Midge” 
Transistor Receiver Kit 


Model Y-767 
245 This novel miniature receiver 
will provide endless listening 
pleasure the moment assembly is completed. 
Covers the local AM broadcast band with 
exceptional sensitivity and selectivity. Spe- 
cial features include: Efficient, slug-tuned 
coil for excellent station separation ; external 
knob for easy station tuning; low-drain 
transistor operating for months from single 
penlight cell supplied; hinged-back, red 
plastic case. Kit includes all parts, transis- 
tor, battery, compact case and easy-to-fol- 
low instructions for quick assembly. (Ex- 
ternal antenna and headphones required.) 
Shpg. wt., 8 oz. 
Model Y-767. Net only ..... $2.45 
4-149. 4000 Ohm Headphones. | Ib... $2.15 
C-100. Antenna Kit. 1} lbs. $1.03 


Tiny, cigarette-pack-size one- 
transistor radio kit—fascinat- 
ing to build—so low-priced. 


knight-kit 5-Transistor Superhet 
Personal Portable Radio Kit 


Model Y-766 e Styled to Equal the Finest 
$ 9 9 9 5 « Push-Pull Audio Drives 34° Speaker 


e Printed Circuit for Easy Building 

« 200 Hour Battery Playing Life 
Beautiful, easy-to-build transistorized personal portable 
with every ultra-modern design feature: 5 Texas Instrument 
Co. transistors; latest printed circuit chassis for easy, error- 
free assembly; bigger-than-average 344” speaker; class B 
push-pull audio output; built-in high-gain ferrite loopstick 
antenna; plus phone jack output for private listening. Pro- 
vides sensitive reception of the AM broadcast band with ex- 
ceptional tone quality. Ultra-smart high-impact ivory plastic 
case has handsome gold trim with ebony accents; includes 
pull-out handle; only 744x3%%x1%". With all parts, transis- 
tors, 9 volt transistor radio battery, carrying case and in- 
structions anyone can easily follow. Shpg. wt., 2 lbs. 
Model Y-766. Net only $29.95 


EXPERIMENTERS 


AND HOBBYISTS 


kmight-kit 10-Circuit 
Transistor Lab Kit 


Model Y-299 Sensational experimenters’ 
transistor kit—an 
$ 75 marvel! Perfect for experi- 
menter, student or hobbyist. 
Assemble basic parts once, 
then complete project after project (10 in 
all), by simply plugging leads into proper 
jacks on printed circuit board—no wiring 
changes needed. You learn how transis- 
tors operate by “plugging in" to make any 
one of the following circuits; AM radio for 
strong headphone reception; 2-stage audio 
amplifier; wireless broadcaster; code prac- 
tice oscillator; electronic timer; electronic 
switch; electronic flasher; photoelectronic 
relay; voice-operated relay; capacity-oper- 
ated relay. Includes all parts, 2 transistors, 
battery, headphones, circuit leads, relay, 
photocell, special guide cards for each proj- 
ect, explanation of each circuit. 3 Ibs. 
Medel Y-299. Net only. 


1-Transistor Radio Kit 
$ 95 Offers excellent AM local 
3 broadcast headphone re- 
ception. Printed circuit 
board for easy assembly. Operates from 
single penlight cell for months. Com- 
plete with all parts, transistor and pen- 
light cell. (Antenna and headphones re- 
quired.) Shpg. wt., 1 Ib. 
Model Y-765. Net only ... $3.95 


Wireless Broadcaster Kit 


**10-In-One” Electronic Lab Kit 


$ Famous experimenters’ kit. 
1 Builds any of 10 fascinating 

projects, including broad- 
east receiver, wireless phono oscillator, 
code practice oscillator, signal tracer, 
relays, etc. Shpg. wt., 5 Ibs. 


Model Y-265. Net only.......$12.65 


ALLIED RADIO 


"6-in-One” Electronic Lab Kit 
$ 45 A favorite with beginners. 
5 After basic wiring is com- 
pleted, you make circuit 

changes without soldering. Builds any 
of six favorite projects, including radio, 
wireless broadcaster, etc. coast wt., 3 Ibs. 
Model Y-770. Net only.. $8.45 


Crystal Set Hobby Kit 

$ 15 ena educational. 

Delivers clear headphone 

reception of local broadcast 

stations. With all parts, ready for easy 

assembly. (Antenna and headphones 
required.) Shpg. wt., 1 Ib. 

Model Y-261. Net only. $2.15 


$990 Play music or make an- 


nouncements through your 
radio set—no connection to 
set required! Loads of fun—easy to 
build. Works up to 50 feet from set. 
Shpg. wt., 3 Ibs. 
Model Y-705. Net only. . $9.50 


FUN TO BUILD... INSTRUCTIVE ... LATEST CIRCUITS FOR TOP 
WIDEST CHOICE OF QUALITY HOBBYIST KITS 4 


knight-kit Photoelectronic 
Relay Kit 


Model Y- Advanced-design, ultra-sensi- 
v-m2 tive photoelectronic relay— 
$ 50 build it yourself and save! 
Dozens of uses: for automatic 
control of lights, door an- 
nouncer, burglar alarm, counting devices, 
etc. Provides dependable operation up to 
250 feet with white light. up to 125 feet 
ith “unseen” light (red filter) from Light 
Source Kit listed below. Selectable opera- 
tion, with “trip” for burglar alarm to pro- 
vide continuous ringing of alarm; and 
“auto” if relay is to operate each time 
beam is broken (for chimes, counting de- 
vices, turning on lights at darkness). Has 
SPST relay operated from thyratron ; 6.3 v. 
terminals provide power for accessories. For 
105-120 v. 50-60 ey. AC use. 6 Ibs. 
Medel Y-702. Relay Kit. Net only. .$13.50 
Medel Y-703. Light Source Kit. With bulb 
and red filter. Shpg. wt., 344 Ibs. Net. $6.75 


“Ranger ll” Superhet 
Receiver Kit 


$ 25 Popular Broadcast band re- 
l 7 ceiver built and enjoyed by 
thousands. Features built- 
in antenna, automatic volume control, 
ball-bearing tuning condenser, PM dy- 
namic speaker. Handsome plastic cabi- 
net. Easy to assemble. AC or DC opera- 
tion. Shpg. wt., 8 Ibs. 
Model Y-735. Net only $17.25 


‘. 


Phono Amplifier Kit 


5 Build it yourself—and save! 
+94 Ideal for use in a portable 
phonograph—just add rec- 
ord player and 3-4 ohm speaker. 1% 
watts output. Inverse feedback circuit. 
Easy to assemble. Shpg. wt., 3 Ibs. 
Medel Y-790. Net only....... $9.45 


knight-kit"'Ocean Hopper” 
All-Wave Radio Kit 


Model Y-740 This top-performing regener- 

ative receiver puts a world of 
$] 1% listening pleasure at your fin- 

ger-tips. Tuning range (using 
coils listed below) is virtually world-wide; 
covers 155 ke to 35 me. including every 
type of radio transmission: AM broadcast, 
marine, aircraft, distress channels, direc- 
tion-finding, Amateur, frequency standard, 
foreign broadcast, and police. With band- 
spread tuning. For use with headphones or 
3-4 ohm PM speaker. Kit is supplied with 
standard broadcast band coil and all tubes 
and parts. (Less extra coils, headphones, 
speaker and cabinet.) Shpg. wt., 5 Ibs. 
Medel Y-740. Net only ; .... $11.95 
Y-746. Cabinet for above. 144 Ibs. Net $2.90 
Extra coils available: Long Wave Coil 
(155-470 ke), Net 79c. Short Wave (1.65— 
4.1 me; 2.9—7.3 me; 7—17.5 me and 15.5— 
35 me), Each 65c. 


knight-kit 2-Way Intercom System Kit 
Mode! Y-295 ° Low Cost—Easy to Assemble 


« High Gain—Clear Tone 
$] 47s 


¢ Handsome Metal Cabinets 

« Includes 50-Foot Cable 
Easy to build at lowest cost— ideal for home, office, shop 
or school. Consists of Master unit and Remote unit. Re- 
mote unit may be left “open” for answering calls from 
a distance, for “baby sitting’’, etc. Remote also may be 
set for “private’’ operation—cannot be “‘listened-in"’ on, 
but it can be called and can originate calls. Master unit 
includes high-gain 2-stage amplifier, combination volume 
control and on-off switch, plus pilot light. Each unit has 
4” PM dynamic speaker. System responds to even a whis- 
per. Handsome Antique white cabinets, each 434 x614x434”". 
With all parts, tubes and 50-ft. cable (up to 200-ft. may 
be added). For 110-120 v., AC or DC. 8 Ibs. 
Model Y-295. Master and one Remote. Net only. . $14.75 
Y-296. Extra Remote Station Kit. 3 ths.. .$3.75 


PERFORMANCE 


knight-kit “Space-Spanner” 
Bandswitching World-Wide Radio Kit 
Model Y-243 * Broadcast or Short Wave Reception 


$ ] 95 Sensitive Regenerative Circuit 


« Convenient Bandspread Tuning 
e Built-in Loudspeaker 

Imagine the thrill of hearing overseas broadcasts on a 
precision receiver you've built yourself—and then, at 
the flip of a switch, being able to tune to your favorite 
local broadcast station! Bandswitch selects exciting 
short wave. including foreign broadcasts, amateur 
ealls, aircraft, police and marine radio on the 6.5 to 
17 me range, as well as standard 540-1700 ke broad- 
easts. Features highly sensitive regenerative circuit. 
Includes built-in 4” PM speaker and wer 
tube for strong volume and clear tone. Headphone 
connectors are available for private listening; switch 
cuts out speaker. Controls: Bandspread, Main Tun- 
ing, Antenna Trimmer, Bandswitch, Regeneration, 
Volume. 7x10x6”. Easy to build from step-by-step 
instruction manual. For 110-120 v., 50-60 cy. AC or 
DC. (Less cabinet.) Shpg. wt., 5 Ibs. 

Model Y-243. Net only 

Y-247. Cabinet for above. Shpg. wt. 2 lbs. Net. $2.90 


Electronic Photoflash Kit 
$9.50 Ideal for color or black and 


white photography. 

1/700th-of-a-second flash; 
50 watt/second output. Synchronizes 
with any camera with X or O shutter. 
(Less battery.) Shpg. wt., 4 Ibs. 


Model Y-244. Net only.. $28.50 


Code Practice Oscillator Kit 
$ 95 Ideal for beginners learning 
3 the code. Transistcrized cir- 
cuit. Operates for months 
from single penlight cell supplied. Clear, 
crisp 500 cycle tone. Jacks for head- 
phones; screw terminals for key. 1 Ib. 
Model Y-239. Net only... $3.95 


Phono Oscillator Kit 

‘“*Broadcasts"’ recorded 

$85 music through any standard 
radio set up to 50 feet away. 

No direct connection to set 

required. Easy to build—fun to use. 
Shpg. wt., 2 Ibs. 
Medel Y-760. Net only $5.85 


bette Sy for— ALUED Knight-kit t¢>57 INSTRUMENTS 


knight-kit Low-Cost Tube Tester Kit 
Model Y-143 + With 16 Filament Voltages 
$99 75 ¢ 600 Latest Tube Types Listed 
« Easy-to-Read 414" Meter 
« Tests Series-String TV Tubes 


Expertly designed for complete, up-to-date coverage 
of tube types. Tests series-string TV tubes; tests 4, 
5, 6 and 7 pin large, regular and miniature types, 
octals, loctals, 9-pin miniatures and pilot lamps. Tests 
for open, short, leakage, heater continuity and per- 
formance (by amount of cathode emission). Big 444” 
square meter has clear ““GOOD-?-REPLACE” scale. 
With line-voltage indicator and line-adjust control. 
Choice of 16 filament voltages from 0.63 to 117 volts 
to check virtually all receiving tubes; blank socket for 
future type tubes. Universal-type selector switches 
permit selection of any combination of pin connec- 
tions. Single-unit, pre-assembled 10-lever function 
switch simplifies and speeds assembly. Up-to-date 
illuminated roll chart lists over 600 tube types. Counter 
model case, 5 x 14 x 10”. Easy to build. 14 lbs. 

Model Y-143. Net only . 

Y-142. Portable Case model. 15 Ibs. Net 

Y-141. Picture Tube Adapter. 1 Ib. Net 


knight-kit RF Signal Generator Kit 


Model Y-145 Build this wide-range, ex- 
$ 75 tremely stable RF signal gen- 
19 erator—save two-thirds the 
cost of a comparable wired 
instrument! Large, semi-circular dial is 
clearly calibrated; range is covered in 5 
separate bands for close accuracy in setting 
individual frequencies. Ideal for aligning 
RF and IF stages in radio and TV sets and 
for troubleshooting audio equipment. De- 
livers output on fundamentals from 160 ke 
all the way out to 112 mc; useful harmonics 
to 224 mc. Has built-in 400-cycle sine-wave 
audio oscillator for modulating RF; audio 
is also available externally. Features high- 
stability Colpitts circuit. Convenient jack 
for external modulation. Maximum audio 
output 10 volts; RF output over 0.1 volt on 
all ranges. Step and continuous-type atten- 
uator controls. Supplied with precision- 
wound coils that require no adjustment. 
7 x 10 x 5”. Shpg. wt., il lbs. 
Model Y-145. Net only . . 


Kknight-kit Vacuum Tube Voltmeter Kit 
Model Y-125 + 200 4a Movement, 4," Meter 
$ 95 « Includes AC, Peak-to-Peak 
394 « Balanced-Bridge, Push-Pull Circuit 
1% Fiim-Type Resistors 

Top buy in an extremely stable, highly accurate VTVM. Easy to 
assemble—entire chassis is printed circuit board. Perfect for radio-TV 
service work, lab and Amateur use. Features low-leakage type 
switches; 1% film-type precision resistors; balanced-bridge, aaa 
circuit (switch to any —y « without readjusting zero set); zero center 


seale and direct-reading db scale; polarity reversing switch. Ranges: 
t Resistance, 11 megs; DC and AC rms, 0-1.5-5-15-50-150-500- 


Inpu 

1500: AC Peak-to-Peak, 0-4-14-40-140-1400-4000 ; Response, 30 cycles 
to 3 mc; Ohms, 0-1000-10K-100K and 0-1-10-100-1000 megs; db, 
—10 to +5. Includes all parts, tubes, battery, test leads and portable 
case, 7% x 544 x 44%". Easy to assemble. Shpg. wt., 6 lbs. 

Model Y-125. Net only 

Y-126. Hi Voltage Probe; extends DC to 50,000 v. 

Y-127. Hi-Frequency Probe; extends AC to 250 me.. 


a 


Model Y-128 Exceptional accuracy and ver- 
$ 95 satility at amazing low cost. 
16 Ideal for service shop, lab or 
a use. Large 444", 400 
microamp meter with separate scales for AC 
and DC voltage and current, decibels and 
resistance. Uses 1% precision resistors; has 
3-position function switch and 12-position 
range switch. 38 ranges include: AC, DC and 
output volts, 0-1-5-10-50-500-5000 (1000 
ohms/ volt sensitivity); Resistance, 0-1000- 
100,000 ohms and 0-1 meg (center scale 
— of 60, 150 and 1500 ohms); Cur- 
. AC or DC, 0-1-10-100 ma and 0-1 
noes Decibels, —20 to +69 in 6 ranges. 
Precision resistors are used as shunts and 
multipliers to assure exceptional accuracy 
of measurements. With all parts, battery, 
test leads and black bakelite case with con- 
venient carrying handle, 6% x 5% x 3%". 
A great value in an easy-to-build quality 
instrument. Shpg. wt., 24% Ibs. 
Medel Y-128. Net only 


po yp cannes Kit 


Transistor Checker Kit 


50 a ratio of all types 

g transistors; checks germa- 
eee a silicon diodes; 

checks for continuity and shorts. A valu- 

able instrument at very low cost. Easy 

to assemble. Shpg. wt., 24 lbs. 

Model Y-149. Net only. . $8.50 


ALLIED RADIO 


Flyback Checker Kit 
*19% snes Coat condition of all 


horizontal output 
ormers and deflection 


yokes, as well as TV rv linearity and width 
coils. 444” meter; widest range in its 
field. Shpg. wt., 6 Ibs. 

Model Y-118. Net only... .$19.50 


Sweep Generator Kit 
‘437 Extreme linearity on a par 


with costly lab instruments; 
fundamentals to 250 me; 
output flat within 1 db; electronic 
y, money-saving assem- 

bly. Shpg. wt., 16 Ibs. 
Model Y-123. Net only. $43.75 


$ citors while in the 
widest range— 
20 0 mnt to 2000 mfd. Ex- 
clusive circuit for cancelling lead capa- 
city. “Magic Eye” indicator. Save 60% 
over factory-wired units. 5 Ibs. 
Model Y-119. Net only..... ..$12.50 


Es 


ADVANCED-DESIGN INSTRUMENTS FOR SERVICE, INDUSTRIAL AND RESEARCH USE 
IN EASIEST-TO-BUILD, MONEY-SAVING KIT FORM 


knight-kit 20,000 Ohms /Velt VOM Kit 
Outstanding quality and per- 
formance at money-saving 
low price. Features 1% pre- 
cision multipliers; 444” meter 
accurate within 2% of full scale deflection ; 
50 microamp sensitivity for 20,000 ohms/ 
volt input resistance on DC; front panel 
“Zero adjust” ; single switch to select func- 
tion and range. 32 ranges: AC, DC and out- 
put volts, 0-2.5-10-50-250-1000-5000; Re- 
sistance, 0-2000-200,000 ohms and 0-20 
meg.; DC ma, 0-0.1-10-100; DC amps, 
0-1-10; Decibels, — 30 to + 63 in six ranges. 
Moisture-resistant film-type resistors for 
extreme accuracy. Carefully engineered cir- 
cuit design achieves high sensitivity and 
extremely versatile application. Kit includes 
all parts, battery, test leads and black 
bakelite case with highly legible white 
markings; size 6% x 544 x 334”. Easy to as- 
semble. Shpg. wt., 5 Ibs. 
Medel Y-140. Net only 


Voltage Calibrator Kit 


819% Peeters 


voltmeter. Puts a true 


knight-kit High-Gein Signal Tracer Kit 


Model Y-135 A remarkable value in an 
$ 50 easy-to-build instrument 
26 which permits visual and 
aural signal tracing of RF, IF, 

video and audio circuits. Has highest gain 
in its price class. Traces signal from antenna 
to speaker. Reproduces signal at plate or 
grid connection of any stage. Identifies and 
isolates ‘“‘dead” stages. Features: usable 
gain of 91,000; “magic eye”’ with calibrated 
attenuators for signal presence indication 
and stage-by-stage gain measurements; 
built-in 4° PM speaker; combination 2- 
position probe, one for RF (6 mmf. input), 
the other for audio. Provides noise test; 
built-in watt-meter calibrated from 25 to 
1000 watis; provision for external scope or 
VTVM. Binding posts provide output trans- 
former and speaker substitution test, plus 
external 280 volts B+. With all parts, 


knight-kit 5” Wide-Band Oscilloscope Kit 
Model Y-144 «5 me Width for Color TV 
$ 69 00 « Horizontal Sweep to 600 kc 
e 25 mv/inch Sensitivity 
e Z-Axis Input 

Only $6.90 down e Printed Circuit Construction 

Equals or betters the performance of commercially 
wired scopes costing far more. Two printed circuit 
boards and laced wiring harness assure wiring accu- 
racy and cut assembly time. Ideal for lab use, color 
TV servicing and high frequency applications. Wide 
sweep range—J5 to 600,000 cps. Vertical response, 
+ 3 db, 5 eps to 5 me; only 1 db down at 3.58 me color 
burst. High vertical sensitivity of .025 rms v/inch. 
Input capacity, 20 mmf. Outstanding features: cath- 
ode follower inputs; 2nd anode provides 1400 volts 
high-intensity trace ; push-pull amplifiers; positive and 
negative locking; frequency-compensated attenuator; 
Z-axis input; one volt P-P calibrating voltage; astig- 
matism control; retrace blanking circuit; DC position- 
ing control. Includes CRT. 14% x 944 x 16”. 40 Ibs. 


tubes and probe. 7x10x5”. 12 Ibs. 
Medel Y-135. Net only. 


Model Y-144. Net only 
Y-148. Demodulator Probe. Net 
Y¥-147. Low Capacity Probe. 12 mmf. Net .... 


knight-kit 5” General-Purpose Scope Kit 


Medel Y-146 « Phantastron Linear Sweep 


$4700 e 25 mv/inch Sensitivity 


+ Printed Circuit Board 
Cy OERO deen 4° MOTE Mianting Crout 


Feature for feature the world's best oscilloscope kit value. A stand- 
out in its class with all these fine features: Printed Circuil wiring 
board and laced harness for quick, error-free assembly. Phantastron 
Sweep Circuit for high linearity of sweep from 15 to 150,000 eps. 
25 Millivolis Per Inch Sencitivity—3 times that of similarly priced 
scope kits. Calibration Voltage—1 volt peak-to-peak square wave, 
fully regulated. Vertical Amplifier—frequency response + 3 db, 
3 cps to 1.5 me (+ 6 db to 2.5 mc). Includes: Directly coupled 
positioning controls; retrace blanking circuit; frequency-compen- 
sated vertical input attenuator; positive and negative internal 
sync; high 2nd-anode voltage for high-intensity trace; input capac- 
ity, 45 mmf. Kit includes CRT. 944 x 13% x 1734”. 26 lbs. 
Medel Y-146. Net only 


in a circuit. 


Easily determines resistor values required 
$6.95 Makes ScnLI DEENA Spsas eedotanee vohers in 
3 neon ee 10% 


accuracy. 


switch selects range; 18-position owiteh 


for value selection. Shpg. wt., 2 Ibs. 


Medel Y-139. Net only............... 


Capacitance Substitution Box 
Makes it easy to find capacitor values needed in a circuit. 

18 standard values from .0001 mfd to .22 mfd. 
%. All values are 600 volt, except .15 and .22, 
which are 400 volt. 18-position selector switch. Shpg. 


58 ae 


wt., 2 Ibs. 


Medel Y-138. Net only ........ 


..§ 5.95 


Audio Generator Kit 


R/C Tester Kit 
Measures capacitance and 
resistance. Balanced-bridge 
circuit; indicates power fac- 

Ideal for acc testing; offers the fiat re- tor; tests capacitors at rated voltage. 

sponse of a lab standard. Shpg. wt.. Large, easy-to-read dial and “magic 

16 Ibs. eye.” Shpg. wt., 10 Ibs. 

..§$ 5.95 Medel Y-137. Net only... .. . .$31.50 Model Y-124. Net only... .. ..$19.50 


eps to 1 me; tons then 25% 
distortion ; 600 ohm output. 


EASY TERMS AVAILABLE 


knight-iit All-Band Amateur Receiver Kit 


Model Y-726 e Tunes 540 ke to 31 mc 
e Built-in Q-Multiplier 
$ 50 « Constant Running HF Oscillator 
« Worthy of the Advanced Ham Operator 


« Printed Circuit Bandswitch 
Only $10.45 down _« Printed Circuit Board « 1.5 Lv Sensitivity 


A sensational communications receiver value with all the 
selectivity, sensitivity and features of high-priced com- 
mercial units. Uses printed circuitry throughout, includ- 
ing the exclusive new KNIGHT-KIT printed circuit band- 
switch, for remarkably easy assembly. Covers 540 ke to 
31 me in 4 ranges; calibrated, electrical bandspread on 
80-10 meter Ham bands; slug-tuned Hi-Q coils; contin- 
uous, VR tube-regulated B+ applied to HF oscillator 
lets you switch from standby to receive with no drift; 
built-in Q-multiplier peaks desired signal or nulls inter- 
ference; delayed AVC; provision for crystal calibrator 
(below). Sensitivity, 1.5 microvolts for 10 db signal-to- 
noise ratio. Selectivity: variable from 300 cps to 4.5 ke 
at 6 db down. Exalted BFO injection. Controls: Main 
tuning, bandspread, band selector, Q-multiplier selec- 
tivity, Q-multiplier tune, null-off-peak, BFO pitch, RF 
gain, AF gain, BFO-MVC-AVC-ANL, off-stby -rec-cal, 
antenna trimmer, and phone jack. Cold-rolled 4%" steel 
chassis, Handsome metal cabinet, 10 x 10 x 1614’. (Less 
phones, 8-ohm loudspeaker and S-meter.) 23 lbs. 

Model Y-726. Amateur Receiver Kit. Net 

Y-727. S-Meter Kit for above. 1 Ib. Net 


Kkmight=Kits ror THE RADIO AMATEUR 


knight-kit 50-Watt CW Transmitter Kit | 


15 and 10 meters. Rated at 50 wat operates 

on 80 and 40 meters. Oscillator is efficient 6AG7; final is reliable 807 
Crisp, clean, cathode keying of oscillator and final. Built-in pi coupler 
permits use with random length antennas. Has highly effective TVI sup- 
pression. Other features not usually found in transmitter kits at this 
low price include: Ceramic-insulated final tank capacitor; pre-assembled 
switches; pre-wound parasitic chokes; ceramic coil forms; coax connector ; 
crystal and VFO socket on front panel; power take-off jack for accessory 
equipment. Meter reads either plate or grid current of final. Takes crys- 
tal or VFO without circuit changes. Cabinet interior and chassis are 
copper-finished. Size, 844 x 1044 x 844”. With tubes and all parts for 
easy assembly. (Less crystal and key.) Shpg. wt., 19 Ibs. 

Medel Y-255. 50-Watt Transmitter Kit. Net only 


knight-kit Self-Powered VFO Kit 


Complete with built-in power supply! Careful design and 
voltage regulation assure high stability. Excellent oscillator 
keying characteristics for fast break-in without clicks or 
chirps. Full TVI suppression. Has plenty of bandspread; 
separate calibrated scales for 80, 40, 20, 15, 11 and 10 
meters; vernier drive mechanism. 2-chassis construction 
keeps heat from frequency determining circuits. Output 
cable plugs into crystal socket of transmitter. Output: 40v 
on 80, 20v on 40. With Spot-Off-Transmit switch for spot 
ya Bo tuning. Extra switch contacts for operating re- 
lays and other equipment. Attractive metal cabinet, 8% x 
6 x 6”. Ready for easy assembly. Shpg. wt., 8 lbs. 
Medel Y-725. VFO Kit. Net only 


knight-kit 100 Kc Crystal Calibrator Kit 


Model Y-256 Crystal frequency standard at very low 
cost. Gives marker every 100 ke up to 
| 50 32 mc. A “‘must”’ for marking band edges. 
Mounting flanges for installation in or 
back of receiver cabinet. Size only 144x 
144x3”. Requires 6.3 v. at 0.15 amp and 150-300 v. 
DC at 3-6 ma. Trimmer for zero-beating with WWV; 
On-Off switch. Complete with tube, crystal, all parts 


and easy-to-follow instructions. Shpg. wt., 1 lb. 
Model Y-256. 100 Ke Crystal Calibrator Kit. 


knight-kit Amateur RF "Z" Bridge Kit 


Measures standing wave ratio (SWR) and impedance-of 
antenna systems; ideal for adjusting antenna systems for 
optimum results. Measures impedances from 20 to 400 
ohms up to 100 mc; SWR to 150 mc. Any VOM may be used 
for null indicator. With coax input and output connectors. 
Meters both input and bridge voltage. Calibrated dial gives 
direct impedance reading; ludes 1% precision resistor 
for precise calibration adjustment. With all parts and 
handy plasticized SWR chart (less meter). 244 x 3 x 444”. 
Shpg. wt., 14% lbs. 

Model Y-253. “‘Z’’ Bridge Kit. Net only............ $5.85 


ORDER BLANK ALLIED RADIO 


ALLIED RADIO, Dept. RE; 100 N. Western Ave., Chicago 80, Ill. 


Ship me the following KNIGHT-KITS: 


Quantity Description 


Model No. 


404-PAGE 


ALLIED 


CATALOG 


See the 1958 ALLIED 


enclosed. (For parcel post, include postage — express is shippe/ collect). - 404-Page Catalog for 
(My Down Payment in the amount of $ is enclosed. Send Time Payment form. complete listings of 


ALL PRICES NET F. O. B. CHICAGO 


more than 50 KNIGHT-KITS, covering Hi-Fi, 
Hobby, Test instrument and Amateur Kits. The 
1958 ALLIED Catalog is your complete Buying 
Guide to the world’s largest stocks of every- 
thing in Electronics. 

O Send FREE 404-Page 1968 ALLIED Catalog. 
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Stereo Head and Preamp 
(Continued from page 54) 


have adjusted the head’s azimuth 
alignment previously. 


Stereophonic Set-up 


This completes the preliminary ad- 
justment of your stereophonic repro- 
ducer. Now all you need are two 
medium-power power amplifiers and 
two loudspeaker systems. For best re- 
sults, the power amplifiers and speak- 
ers should be identical. This can easily 
prove to be expensive, which is why 
the author is currently completing the 
construction of an extremely simple 
and inexpensive high-quality dual- 
channel power amplifier. 

However, the high cost of two power 
amplifiers and speaker systems need 
not discourage you, for there is a 
simple interim solution. That is the 
use of headphones for binaural listen- 
ing and the use of your current single- 
channel hi-fi system for listening to 
one channel of stereophonic tapes. 

The Brush Model 205 “A-1” crystal 
headphones have excellent frequency 
response and sell for around $14.00. 
Replace the headphone’s cord with two 
single-headphone cords and a three-pin 
phone plug and you have an excellent, 
inexpensive binaural monitor. 

Connect the stereophonic preamp to 
two power amplifiers and speakers, or 
headphones, and turn the preamp’s 
gain control full on. Adjust the hum 
balance control for minimum. 

If you are using loudspeakers, place 
the speakers in two adjacent corners 
in the listening room, keeping the 
speakers as flat against the wall as 
possible. At one time it was suggested 
that the speakers be angled toward 
the center of the room, but much 


better results are obtained with the 
speakers flat against the wall. A little 
experimentation will quickly deter- 
mine the best position for your loud- 
speakers. 

Now comes the most essential item 

. . Stereo tape. Load your “new” 
stereo tape player with a stereophonic 
tape and set the balance control in the 
center. If the sound appears too loud 
from either side, adjust the balance 
control until the sound is evenly dis- 
tributed between the two channels. 

If your tape lacks high-frequency 
response, either the “TLD” head's 
azimuth alignment has not been prop- 
erly set or the preamp is not set to 
the NARTB playback curve. Check 
these two adjustments. If the sound 
has too much hum, either the hum 
balancing control has not been ad- 
justed or the head itself is picking up 
hum from the recorder’s motors. If 
the hum stops when the motors are 
turned off, the motors are causing your 
trouble. To correct this, you should 
install Mumetal shielding about the 
head. To determine the proper loca- 
tion of the shielding, connect a small 
piece of Mumetal to the preamplifier’s 
case with a short piece of wire and 
experiment with this shielding until 
you find a location that yields mini- 
mum hum. Then mount a piece of 
Mumetal in this position permanently. 
The “TLD” head has built-in magnetic 
shielding, so you should not normally 
experience hum pickup problems. 

There you have it! You have con- 
structed a piece of equipment that will 
yield endless hours of enjoyment. The 
sound is truly fabulous. In no time at 
all you'll be spoiled and almost refuse 
to listen to single-channel sound again. 
It’s that good. The sound has a depth, 
clarity, and spatial presence that 
cannot be duplicated by any single- 
channel system. —W- 


Fig. 6. Graph below shows the standard NARTB playback curve for tape recorders. 
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CAVE TV REPAIR TIME! 


wir HOWARD W. SAMS 
“Television Tube 
Location Guides” 


shows position 
and function of 
- all tubes in 
_ thousands of 


SEaBaRaRBaaRaESZE 


ING CHASSIS! 


YOU GET ALL THIS HELP: 


e Shows tube type and function 

e Shows major component placement 

e Charts are oriented as you view chassis 
@ Identifies unknown chassis quickly 

e Speeds tube checking 

e Locates tube in “wrong” socket 

© Over 500 models covered in each Guide 
e Convenient size for pocket or caddy 

e Complete cumulative index in each Guide 
“EXTRAS” NOW IN VOL. 7 

e Shows signal path 

e Shows pin orientation on socket 

e Shows series string filaments 

e Includes tube failure check charts 

e Shows fuse location 


OWN THEM ALL—THEY 

HELP YOU EARN MORE 

VOL. 7. Covers TV receivers 

produced in 1956-1957. 204 

pages. Only..........$2.00 

VOL. 6. Covers TV receivers 

produced in ast 1956. 236 

pages. Only... . . $2.00 

VOL. 5. Covers TV = produced in 1953- 
1954. 200 pages. ae . .$2.00 


VOL. 4. Covers TV receivers Nidinaeil im 1952- 
1953. 192 pages. Onl $2.00 


VOL. 3. Covers TV receivers poodueed in 1951- 
1952. 192 pages. Only . $2.00 


VOL. 2. Covers TV receivers produced in 1950- 
1951. 208 pages. Only cg 


VOL.1, Covers TV receivers produced 
1949, 1950. 208 pages. Only 


SEE THESE BOOKS AT YOUR SAMS 
DISTRIBUTORS OR MAIL COUPON 


FREE TRIAL COUPON 


H d W. Sams & Co., inc.; Dept. 1-D8 


OUTPUT IN 08 


1 


2201 E. 46th St., indianapolis $, Ind. 

Send me book(s) checked at right for 10 days 
FREE examination. in 10 days | will pay for 
the book(s), plus few cents delivery cost, of 
réturn 

We pay delivery costs if you remit with 
the coupon; same return privilege. 


Address 


City ——_—_—__—_—_———Zone —State—_____—- 
(Outside U.S.A. priced slightly higher) 
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Joseph Szigeti ° 


. tapes his own recordings on j 


That's not the reason 


A why you should use F 


a * 
irish 
ferro-sheen 
recording 


Lape 


Here's why you should use 


irish 
ferro-sheen 


recording 


tape 


It’s the best-engineered tape 


n in the world... y) 


---gives you better highs... better lows... 
better sound all around! Saves your tape 
recorder, too— because the irish FERRO- 
SHEEN process results in smoother tape 
...tape that can’t sand down your mag- 
netic heads or shed oxide powder into your 
maehine. Price? Same as ordinary tape! 


Available wherever quality tape is sold. 
ORRadio Industries, Inc., Opelika, Alabama 


Export: Morhan Exporting Corp., New York,N.Y. 
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario 
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FM TUNER-AMP-PREAMP 

Harman-Kardon, Incorporated, 520 
Main St., Westbury, N. Y. has recently 
introduced its new “Guide Line” of hi- 
fi components which have been priced 
in the “economy” class. 

The line consists of an FM tuner, an 
amplifier, and a three-in-one unit 
which incorporates an FM tuner, pre- 
amp, and amplifier on a single chassis. 


This latter unit, known as “The 
Sonata”, Model FA-10, provides 10 
watts output with a peak power of 16 
watts. Output impedances of 8 and 
16 ohms are provided. Frequency re- 
sponse is 15 to 307000 cps at 2 watts 
and 45 to 20,000 cps at 10 watts. The 
chassis carries a total of six controls 
(function, loudness-on-off, FM tuning, 
treble, bass, and contour). There are 
three loudness contour positions. 

For complete information on the 
Model FA-10 or the other two units 
in the new line, write the manufac- 
turer direct. 


STRAIGHT FM TUNER 

De Wald Radio, a division of United 
Scientific Laboratories, Inc., 35-15 
37th Avenue, Long Island City 1, N. Y. 
is now offering a straight FM tuner as 
the Model N-804. 

The instrument features “Micro- 
matic” beam tuning, separate tape 
and multiplex outlets, a.f.c., increased 
sensitivity, and good over-all perform- 


ance. The unit is housed in a cage of 
telephone black with a gold face plate. 

Write the company direct for full 
specs and price. 


IMPORTED TURNTABLE 
Lafayette Radio, 165-08 Liberty 
Ave., Jamaica 33, N. Y. is now import- 
ing a professional type turntable with 
hysteresis-synchronous motor, the PK- 
225. 


The new unit has wow and flutter 
of less than .2%; a 4-pound, 12-inch 


turntable with extra-heavy flywheel 
rim; rumble and noise 50 db below 
average recorded level; integrated 
speed control for 33%, 78, and 45 rpm; 
and two heavy duty idlers. 

The turntable rides on a single ball 
thrust bearing floating on a thin film 
of oil. It has a free-floating, shock- 
mounted motor, rubber cushion shock- 
mounts, and automatic idler disen- 
gagement. The turntable is designed 
for 60-cycle operation at from 105 to 
130 volts. It comes with a cork and 
rubber mat, a 45 rpm adapter, and a 
strobe disc. Write the U. S. distributor 
for full details and price. 


“MICRO-BALANCED” TONE ARM 

The Gray Manufacturing Company, 
Arbor St., Hartford, Conn. is now 
offering a new “Miecro-Balanced”’ dual 
viscous damped tone arm, the Model 
212. 

Featuring sealed viscous damping 
on both vertical and horizontal pivots 
for better tracking and lower reso- 
nance; complete static balance for 
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maximum tracking stability; ability to 
handle all records up to 12” in diam- 
eter; adjustable stylus force from 0 
to 15 grams, the new unit can be 
used with all popular cartridges. The 
cartridge slide plugs in for easy re- 
moval of the cartridge and slide as- 
sembly. 

A four-color booklet outlining the 
advantages of this tone arm is avail- 
able from the manufacturer on 
request. 


ORGAN-PHONO UNIT 

Thomas Organ Company, 8345 Hay- 
venhurst Avenue, Sepulveda, Califor- 
nia is‘now marketing its “Overture” 
model organ with a hi-fi phono system 
housed in the same cabinet. 

The two instruments may be played 
together or separately. An advanced 
amateur can play along with his fa- 
vorite records or a novice can learn 
to play the organ using the specially 
prepared lesson-plan LP records of- 
fered by the firm. 

The organ features a full 49-note 
keyboard of four octaves, F to F. A 
13-note, 16-foot pitch radial arc pedal 
bass with a range of C to C produces 
rich, undistorted bass notes. The or- 
gan has five voices: diapason, reed, 
flute, string, and horn which are com- 
pletely independent of each other and 
continuously variable. A headset out- 
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NORELCO 


presents 
the world’s 


second FETT 


pickup 
cartridge 


MAGNETO- 
DYNAMIC 


PHk NETHERLANDS 


*The world’s finest pickup cartridge is care- 
fully guarded at the great Philips audio 
research center in Eindhoven, the Nether- 
lands. It is the laboratory prototype of the 
new NORELCO “Magneto-Dynamic” pickup 
cartridges—a special pilot model hand-built to 
zero tolerances by Europe’s most renowned 
electro-acoustic research team. This refer- 
ence standard must, of necessity, be a shade 
superior to the production models, which 
are constantly quality-controlled against it. 
it is an indispensable laboratory tool that 
obviously cannot be sold. But the worid’s 
second finest pickup cartridge — meaning 
any and every NORELCO production model — 
can be and is sold oy leading hi-fi outiets 
everywhere, for the aStonishing price of 
$29.95, with diamond _ 


De > 


p 


THE none. Wh PRINCIPLE — Armature 
M, made of high ferrite, is mag- 

netized perpendicularly to its axis (s—n) and 
is rotated about the axis by the transverse 
vibrations of stylus bar L, which is driven by 
the 1-mil diamond stylus N. This rotation 
induces a varying flux in the core J, which 
results in the development of a correspond- 
ing AC voltage in the coil S. Advantages of 
the system include very high compliance 
(more than 5 x 10* cm/dyne), very low 
dynamic mass (2.8 milligrams), high output 
(35 millivolts at 10 cm/sec), low stylus force 
(5 grams), and vanishingly low distortion. 
Frequency response is flat within 2 db from 
10 to 20,000 cps. 


NORTH AMERICAN PHILIPS CO., INC, 
High Fidelity Products Division, Dept. RNC 
230 Duffy Avenue, Hicksville, L. 1.,.N. X% 
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let permits “private practice” or pri- 
vate listening, if desired. 

The phono turntable is an auto- 
matic four-speed changer equipped 
with a ceramic turnover cartridge. 
The company will supply full specifi- 
cations on request. 

KLIPSCH “MODEL H" SPEAKER 

Klipsch and Associates of Hope, 
Ark. has recently introduced its first 
non-horn, non-corner design, the 
“Model H”. 

This speaker, being small, is delib- 
erately limited to about 100 cps at the 
bass end to retain clarity and freedom 
from distortion in the all- -important 


middle and upper range. It is 0" 
cable wherever a small speaker may 
be used and is compatible with other 
speakers in the company’s line. It may 
also be used for the second or third 
channel of a stereo system. Over-all 
dimensions of the Model H-8, for in- 
stance, are only 11” x 12” x 16”. 

Details on how to obtain 3-channel 
stereo from a 2-track source, together 
with data on the “Model H” are in- 
cluded on a single-page spec sheet 
which is available from the manu- 
facturer without charge. 

35-WATT P.A. AMPLIFIER 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, Ill. is now 
marketing a new 35-watt p.a. ampli- 
fier as the Model KN-3035 deluxe unit. 

Designed to handle the most criti- 
cal professional requirements in me- 
dium-duty public address applications, 
the KN-3035 includes amape input, 


—— 


output, and control facilities; delivers 
substantial power output; and offers 
many features which contribute to its 
versatility. It is UL approved and is 
guaranteed for one year. 

The amplifier has a vu meter, six 
inputs (each with its own volume con- 
trol), bass, treble, master volume, and 
on-off controls as well as a micro- 
phone/magnetic switch which cuts out 


“MORNING GLORY PHONOGRAPH 
COURTESY OF OLIVER READ COLLECTION 


was 
almost 
through 


I heard a 
NORELCO 
speaker! 


My brother-in-law is an electronic engineer. 
‘He told me what hi-fi components I should 
‘buy. He kept repeating something about 
series impedance and shunt capacitance. 
My TV repairman disagreed with my 
brother-in-law. He was hipped on 

parallel triodes in Class A. The salesman in 
the hi-fi salon shook his head sadly over 
both of their recommendations. I was ready 
‘to quit. I started to negotiate with the 
antique shop for their 1906 wind-up 
gramophone, complete with motning- 

glory horn. 


eee. es Se 
editadiaeid ahaciveeteniior ehdammaiered 
listener ever since. (You can be, too—and you 
information 
i Products Division, 
230 Duffy Ave. Hicksville, LT N.Y 


NORE LCO 


' . @ complete line of 5” to 12” high-fidelity — 
eaters dey seticell cephinene eater oe 
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FOR 
THE 
FULL 
AUDIO 
SPECTRUM 


Do you hear the timpani in the symphony, 
gr the clarinet in a quartet? From vibrant 
‘restless lows to delicate highs, Ultra-Linear 
it reproduces the full audio spectrum the 
way it should sound . smooth, clean, 
natural. Graceful or tantalizing, music floats 
out with an airiness that spells fatigue-free 
listening hour after hour. 


Acrosound Ultra-Linear |! provides realistic 
amplification with new Hybrid* feedback 
that features complete stability and excel- 
lent square wave response on all types of 
output loads. Complete printed circuit, 
power transformer and choke are all made 
by Acro plus the new 70-600 output trans- 
former especially designed for the circuit 
and constructed to the top standards of 
Acro’s world famous quality. Simple layout 
provides top performance with only 2 hours 
of construction time. 

* pat. pending. 


Power output 60 watts; response 20 cps. to 
20 kc. within 1 db. of 60 watts; less than 1% 
IM distortion at 60 watts; hum level 90 db. below 
full output; 1.8 volts RMS for 60 watts output; output 
panes are 4, 8, and 16 ohms; 7” x 15%” 
x8” h.; tubes used are 12AU7, 12AX7, 6234, 2-EL34 or 
SCAT, ‘variable damping from 0.5 to 15; weight 
30 Ibs.; Color:—Two-tone metallic brown. 


AVAILABLE THROUGH LEADING 
DISTRIBUTORS $79.50 complete kit 
($83.00 west coast); $109.50 wired and 
assembled ($113 west coast). 


Please send literature on illustrated Ultra- 
Lineor 11 Amplifier. 
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ACRO PRODUCTS COMPANY 


one of the microphone inputs when a 
magnetic phono pickup is being used. 

Speaker taps for 4, 8, 16, 250, and 
500 ohms as well as for 70.7 volt lines 
are provided. Frequency response is 
+ 2db from 20 to 20,000 cps. Distor- 
tion is 2% at 35 watts. 


WALL-PLATE AUDIO CONTROLS 

Vidaire Electronics Mfg. Corp. of 
Baldwin, N. Y. is now ig a com- 
plete line of L- 
pads, T-pads, 
faders, and 
switches mount- 
edonwallor 
panel plates. 

Five finishes 
are being offered 
so that the units 
will fit the decor 
of any home; 
brass satin, 
chrome satin, 
polished chrome, 
ivory wrinkle, 
and brown wrin- 
kle with decorative knobs to match. 

The plates are designed to fit the 
standard electric wall boxes for in- 
stallation in new construction or fin- 
ished homes or may be installed on 
the front panel of the hi-fi cabinet. 

The L-pads and T-pads are con- 
stant impedance controls to vary the 
level of any speaker with impedances 
of 8 or 16 ohms. 


NEW MODEL FM TUNER 

H. H. Scott, 111 Powdermill Road, 
Maynard, Mass. is now offering a new 
version of its 311 FM tuner as the 
311-C. 

Sensitivity is now 2 microvolts for 
20 db of quieting and achieved 
through use of the firm's silver-plated 
front end. The circuit incorporates 


the company’s wide-band design which 
increases selectivity and reduces co- 
channel and adjacent interference. 

The tuner has a planetary drive 
tuning mechanism with edge-lighted 
lucite dial for both quick and vernier 
tuning. It also has a signal strength 
meter for precise tuning. 

A complete technical bulletin on the 
311-C is available on request from De- 
partment P of the company. 


“ECHO CHAMBER" 

Hi-Fi Headquarters of 150 E. 46th 
St., New York, N. Y. is handling the 
distribution of a new professional, 
portable echo chamber which was de- 
veloped by Dr. W. Kuhl of the Rund- 
funktechnisches Institut of Nurem- 
berg, Germany. 

Designated as the EMT 140, the 
chamber measures 8 feet, 2% inches 
by 1 foot, 11 inches, by 4 feet, 3 inches 


and uses a 115-volt power supply. 
Input level is 1.55 volts and output 
level is 1.55 volts. Reverberation time 
is between 1.2 and 6 seconds. The 
device offers a range of between 30 
and 12,000 cps, gives distortion free 
output, gradual decay of reverbera- 
tion, and is adaptable for special 
effects, symphonic program material, 
or jazz. 

The U. S. distributor will supply 
full details and prices on the echo 
chamber upon request. 


NEW FISHER AMPLIFIER 

Fisher Radio Corporation, 21-21 
44th Drive, Long Island City 1, N. Y. 
has added a 30-watt amplifier to its 
line of hi-fi equipment and designated 
the new unit as the “100”. 

Designed to supply 30 watts in con- 
tinuous sine-wave operation, with con- 
stant response over the entire range 
of hearing, the amplifier offers a re- 
serve peak power of 70 watts and is 
capable of driving even the lowest 
efficiency speaker system. 

Over-all stability is provided by 
controlled frequency response above 


and below the audible range. Har- 
monic distortion is less than 1% at 30 
watts, IM distortion is less than 1% 
at 30 watts peak, and hum and noise 
are inaudible. 

The “100” features a push-pull am- 
plifier stage with three feedback loops 
that assure low internal impedance, 
extremely low distortion, and over-all 
balance. The company’s exclusive “Z- 
Matic” variable damping factor con- 
trol has more than adequate range 
to cover all known speakers. An im- 
pedance matching switch permits use 
of the amplifier with 4, 8, and 16 ohm 
speaker systems. 


NEW POCKET RECORDER 

Mohawk Business Machines Cor- 
poration, 944 Halsey St., Brooklyn 33, 
N. Y. has just released a transistorized 
version of its “Midgetape” as the 
#300. 

Having essentially the same size 
and appearance as the original battery 
operated pocket-size recorder, the 
#300 is operated by four transistors 
instead of tubes. In addition to in- 
creasing the efficiency and battery life, 
transistorization provides extra space 
for a tiny, self-contained loudspeaker 
—available as optional equipment— 
which permits high volume playback. 

Other features of the recorder in- 
clude a battery life indicator, car- 
tridge loaded tape, instant warm-up, 
governor-controlled motor for con- 


RADIO & TV NEWS 


ae eee ee ee | 


stant recording speed during battery | 


life, and a visual elapsed-recording- 

time indicator. ; 
Department AR of the company will 

supply complete specs and prices. 


STEREO PREAMP-AMP 

Pilot Radio Corporation of Long 
Island City 1, N. Y:“has added a stereo 
preamp-control amplifier, the Model 
SM-244, to its line of audio com- 
ponents. 

The new unit is a complete stereo 
system with self-contained bi-channel 
preamp. It consists of two power am- 


ae" 


plifiers rated at 14 watts each at less 
than 1% distortion. It is housed in a 
brushed brass and burgundy metal en- 
closure and features bass and treble 
controls, loudness and volume con- 
trols. Inputs are provided for stereo 
FM-AM broadcasts, stereo tape, stereo 
discs, microphones, and auxiliary. 
There is a separate output for making 
stereo tape recordings. 

The Model SM-244 may be used for 
monaural work as well as_ stereo. 
Dimensions are 41%," x 1414," x 124”. 


Electronic Instrument Company, 
Inc., 33-00 Northern Blvd., Long Is- 
land City 1, N. Y. has added an FM 


tuner to its EICO line of equipment in | 


kit and wired form. 


Designated as the HFT 90 FM 
tuner, the front end of the new unit is | 
pre-wired and pre-aligned to provide | 
drift-free performance. Center-of- | 
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channel tuning is provided by a pre- 
cision “eyetronic” neon indicator while 
the sensitivity of the circuit provides 
good reception even in fringe areas. 


Other features of the new circuit 
include flywheel tuning, a.g.c., sta- | 


bilized low-limiting threshold for 
weak signal reception, broadband 
ratio detector for improved capture 
ratio and easier tuning, full-wave rec- 


tifier and heavy filtering, and low | 


distortion. 


The tuner measures 35” x 12” x | 


8%”. A cover is available optionally 
at small additional charge. Write the 
company direct for prices on both the 
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The Turntable That Changes Records 


From Collaro Ltd., world’s largest manufacturer of record 
playing equipment—comes the most significant development 
in years—the exclusive new transcription-type tone arm, 
which transforms the conventional record changer into a 
TRANSCRIPTION CHANGER, with features of the finest 
professional equipment. 


The arm is a one-piece, spring-damped, counter-balanced 
unit which will take any standard high-fidelity cartridge. 
It is free of any audio spectrum resonances. 


Stylus pressure between the first and last record in a 
stack remains virtually constant at less than a gram of dif- 
ference, compared to 4 to 8 grams on conventional changers. 
Vertical and horizontal friction are reduced to the lowest 
possible level, insuring longer life for records and styli. 


In its superb performance, the new Collaro Continental, 
Model TC-540, meets the rigid requirements for high fidelity 
equipment, offering professional quality at a record changer 
price. The Continental is $46.50. Other Collaro changers 
are priced from $37.50 up. (Prices slightly higher west of 
Mississippi. ) . 


FREE: Colorful new catalog, containing guide on 
building record library plus complete Collaro line. 
ROCKBAR Kitt 320G 
A 


ROCKBAR CORPORATION 
MAMARONECE, N. Y. 


Rockbar is the American. sales representative for Collaro Ltd. and other fine companies, 


kit and wired versions of this tuner. 


_ NEW TURNTABLES 
Collins Radio Company of Cedar 
Rapids, Iowa is now offering two new 
turntables in its broadcast product 
line. 
Both the TT-200 withya 12” turn- 
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new 


NO-NOISE 
rubber 
coat 


spray 


BEWARE OF CHEAP SUBSTITUTES 


QUALITY + ECONOMY — NO-NOISE 
VOLUME CONTROL 
AND 


Now For The First Time Anywhere 
A Rubber Coating Can Be Sprayed 


For effective insulation and complete 
protection, spray NO-NOISE RUBBER 
COAT SPRAY! 


FOR TV, RADIO, FM, AUTO WIRING & 
ANTENNA PROTECTION 


@ insulates where applied 

@ Protects indefinitely 

@ Prevents arcing, shorting, corrosion 
@ Waterproofs thoroughly 

@ Non-inflammable 

®@ Contains no plastic 


$325 6 Ox. Spray Can 


Net To Servicemen 


CONTACT RESTORER 


@ CLEANS 
@ LUBRICATES 
@ PROTECTS 


NOT A CARBON 
TET SOLUTION 


Servicemen 


ALSO AVAILABLE IN 8 OZ. BOTTLES AND QUART CANS 


| ELECTRONIC CHEMICAL CORP. “stsersnv: 7 


Winegard FM 
Antennas Give You 
Maximum Results 


From Your FM Tuner 


Model FM3A 
Non-directional, 
completely factory 
pre-assembled. You 
con instoll it yourself 
in just minutes on any 
surface. Includes 
antenna, mast, 
universal roof mount, 
fasteners, lead-in 
wire, set clip. $17.95. 


Model FMY8 

A high gain 
8-element directional 
yogi. Flat frequency 
response across entire 
FM bond with 10.2 
db. gain. Ideal for 
fringe areas and long 
distance reception. 
Users report reception 
up to 200 miles. $22.95. 


The superior electrical 
choracteristics of 
Winegard FM 
ontennas exact the 
ultimate in hi-fi 
sound reproduction 
from your FM 
equipment. Without 
a doubt, these are 
the finest FM 
permanently gold 
anodized to give you 
years of service. 


Write for Free 
complete list of FM 
stations and folder on 
Winegard FM and TV 
ontennes. 


& Hn inegard Co 


3000 Scotten Boulevard ¢ Burlington, lowa 


> Fix ANY Mechanical Trouble 
nes Record Changer FAST! 


27am, RECORD CHANGER 
iy TROUBLES = 
‘\ IN -SSMINUTES 


The only book of its kind! Saves 
time—ends guesswork. Amazing 
CHECK-CHARTS describe 
symptoms and causes. PHOTO- 
gee HS show you where causes 
of trouble are located. Simple 
EXPLANATIONS tell how to 
fix the trouble. Uses the same 
fast, easy-to-follow method as 
used in Pin-Point TV Troubles 
In 10 Minutes and other books of Coyne’s Pin-Point se- 
ries. Fully indexed by make and model. Covers every 
American make, plus most foreign changers. Includes HI- 
FI, single-speed and 3 and 4-SV?EED changers. With this 
of mechanical troubles 


bound pages, 750 = Bmy 
on-the-job reference. 


TRY IT FREE FOR 7 DAYS! 


no money, just the coupon. After Me days, send only 
$3.95, plus postage, or return owe nothing. 
Pays ‘ter itself’ ¢ on just one service call. ay Now! 


MAIL COUPON NOW! 


Book Ing Div. & 
COYNE ELECTRICAL SCHOOL, Dept. 48-RT t 


500 S. Paulina St., Chicago 12, Ill. 
Rush Record-Changer book for 7 days FREE TRIAL. 


City 

0 Check here if $3.95 enclosed. "we pay postage. £ 
7-day money-back guarantee 
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table and the TT-400 with a 16” turn- 
table are available with either a four- 
pole or synchronous motor. 

Built of heavy cast aluminum, the 
non-magnetic turntable features a 
thres- apeed — shift selector; a 


double-ball thrust bearing which de- 


creases wow and rumble; and an in- 
dentation for 7” 45 rpm records with 
no spindle adapter required. 

The synchronous models have a re- 
verse switch for cueing. The turn- 
tables are finished in a blue gray 
wrinkle to match the coloring of the 
other products in the firm’s broadcast 
line. 


BELL'S STEREO SYSTEM 

Bell Sound Systems, a division of 
Thompson Products, Inc., 555 Marion 
Road, Columbus 7, Ohio has added a 
portable stereo system to its line of 
high-fidelity equipment as the Model 
T-2075. 

The tape transport provides con- 
venient half-track monaural record- 
ing and playback as well as stereo re- 
cord and ae in either the in- pane 
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or offset head arrangements. A stereo 
selector switch provides this feature. 
Recording characteristics conform to 
the NARTB standard. Frequency re- 
sponse for both record and playback 
is claimed to be 20 to 10,000 cps + 2 
db with useful response to 20,000 cps. 

The matching amplifier-speaker. sys- 
tems are designed to be used with a 
radio tuner and record player as well 
as with the tape machine. Each sys- 
tem is equipped with a fully rated 10 
watt push-pull amplifier having a fre- 
quency response of 20 to 20,000 cps 
+ 1 db. Each unit has three input 
positions and four controls. 


AUDIO CATALOGUES 


UNIVERSITY SPEAKER SYSTEMS 

University Loudspeakers, Inc., 80 S. 
Kensico Ave., White Plains, N. Y. has 
just released a 4-page brochure cover- 
ing its complete line of high-fidelity 
speaker systems and factory assembled 
enclosures. 

The brochure illustrates how the 
most advanced acoustic design prin- 
ciples can be combined with good cab- 
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inet styling to enhance home decor. 
Each model is shown in an actual 
room setting. Both design and styling 
features and acoustical design details 
are covered in the publication. Avail- 
able finishes and prices of each speaker 
system are also included. 


HARMAN-KARDON CATALOGUES 

Harman-Kardon, Inc., 520 Main St., 
Westbury, N. Y. is offering two new 
catalogues without charge to inter- 
ested persons. 

The first is a two-color folder which 
illustrates the company’s complete 
custom, standard, and deluxe lines of 
tuners, amplifiers, and tuner-amplifier 
combinations. The second sheet in- 
cludes information on the new “Guide 
Line” series of economy audio gear. 

Complete specifications and _ illus- 
trations are included. Copies of either 
or both of these catalogue sheets 
are available from Dept. L of the 
company. 


MASCO PRODUCTS 

Mark Simpson Manufacturing Co., 
Inc., 32-28 49th St., Long Island City 
3, N. Y. has issued a 12-page cata- 
logue covering its line of sound and 
intercom equipment. 

Pictured and described are portable 
amplifier systems, mobile sound units, 
amplifiers and booster amplifiers, 
high-power p.a. systems, mixers and 
preamps, converters, and sound sys- 
tem accessories. 


PEERLESS AUDIO TRANSFORMERS 

A new 12-page catalogue describing 
its full line of tranformers is now 
available from Peerless Electrical 
Products, 6920 McKinley Ave., Los 
Angeles 1, Calif. 

Designed for use by professional 
and hobbyist designers and builders of 
hi-fi, broadcast, and recording equip- 
ment, the new catalogue provides 
specifications, performance curves, 
application data, and prices on trans- 
formers for all audio applications. 


“SPLIT/KITS" 
Transvision, Inc. of New Rochelle, 


N. Y. has issued a 20-page general 
catalogue which lists, among other 
things, its line of hi-fi kits, cabinets, 
records, and test equipment. 

The catalogue pictures and de- 
scribes an intercom system, preamps, 
amplifiers in various power ratings, 
record changers, AM-FM tuners, 
speakers systems, equipment and 
speaker enclosures, etc. 

HARTLEY FOLDERS 

Hartley Products Co., 521 East 
162nd St., New York 51, N. Y. has 
available new illustrated folders giv- 
ing detailed information on the new 
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An audio system is like a chain. For optimum per- 
formance, all the links must be equally strong... 
there can be no compromise with “weak-link” com- 
ponents in the system. 


It was on this premise that the Ampex A122-SP Port- 
able Stereophonic System was designed. Each link in 
the chain — from recording and playback heads to 
speaker — was forged to the same exacting stand- 
ards and precision tolerances which guide the manu- 
facture of world-famous Ampex professional record- 
ing and playback equipment. 


AMPEX AUDIO, INC. 
1044 KIFER ROAD, 

SUNNYVALE, CALIFORNIA 

Please send free full-color folder: 


NAM 


E 


ADDRESS 


city 


Heads — Focing surfaces of head gaps’ 
lapped to an optical flatness so precise 
they reflect a single light band (4 micron) 
on flatness gage. This, plus initial surface 
polish of 6-8 micro-inches, insures sustain- 
ed frequency response with negligible 
change in characteristics over many thou- 
sands of hours of operation — many times 
longer than with ordinary heads. 


Amplifier- Speakers — Ampex-design- 
ed, Ampex-built as an integral part of sys- 
tem... yet may be used seporately with 
other units of your system (has front-panel 
input switching for Tape, Tuner, TY, or 
Phono). Amplifier sensitivity 0.25 v for maxi- 
mum power output; 20-20,000 cps = ¥, db 
output with well under 1% harmonic dis- 
tortion. Speaker features unusually high 
total gop energy, converts a maximum of 
output power into sound energy, with 
smooth, peak-free response. 


Complete Specifications — Write to- 
day for free new full-color brochure con- 
taining complete specification sheet and 
description of full line of unmounted units, 

dular table-tops and portabies. 
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“ 
TAPE RECORDERS |! 
HI-FI COMPONENTS 


| CARSTON 


Ll 


WHOLESALE PRICES 


| 
| 
NATIONAL BRANDS | 
WRITE FOR FREE CATALOGUE 
| 
4 


215-RD E. 88 ST. 
NEW YORK 28, N. Y. 


GET INTO 
ELECTRONICS 


V.T.I. training leads to success as technicians, 
field engineers, specialists in communications, 


polymerized and tri-polymer cones as 
used in the 217 full-range speaker and cana ed Gana ver tat, aanaeeel 
« ‘“s » Din 
cain ne Luth “Holton” speaker | jy i'w weyses—Published by Preatice-tal, lee. mos. m electronic engineering obtainable: 
accred . approv raduates in & 
Details and illustrations of the en- Stare Sept Feb, Dorms, campus. w.S. grad oF 
. . . . equivaien atalog 
tire line of cabinets, as well as some VALPARAISO TECHNICAL INSTITUTE 
new designs are also included in the | Dept. RD Valparaiso, Indiana 
folders. —0-- 
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AMPLIFIER CORP. of AMERICA 


Model TD-55—TUBE TESTER ... Total 
Price $26.95 — Terms: $6.95 after 10 day 
trial, then $5.00 per month for 4 months, 


Model TW-11 — TUBE TESTER... Total 
Price $47.50 — Terms: $11.50 after 10 
day trial, then $6.00 per month for 6 
mon 


Model TV-12 — TRANSCONDUCTANCE 
TUBE TESTER... Total Price $72.50— 
Terms: $22.50 after 10 day trial, then, 
$10.00 per month for 5 months, 


Model TV-40 — PICTURE TUBE TESTER 
«+» Total Price $15.85 — Terms: $3.85 
after 10 day trial, then $4.00 per month 
for 3 months, 


OfPPED ON APPROVAL 


NO MONEY WITH ORDER 


NO C.0.D. 


Superior’s New Model TD-55 T PE T a 
emission tree Wt WS STER 


For the ar sora or Part-time Serviceman, who hos delayed purchasing a higher priced Tube Tester. 


For the Professional Serv 


iceman, who needs on extra Tube Tester for outside calls. 


For the busy TV Service Organization, which needs extra Tube Testers for its field men. 


Speedy, yet efficient operation is accomplished by: |. Si 


tification of all switching and controls. 2. Elimination of old 


style sockets used for testing obsolete tubes (26, 27, 57, 59, etc.) and providing sockets and circuits for efficiently 


testing the new Novo! and Sub-Minor types. 

You con't insert a tube in wrong socket 

{t is impossible to insert the tube in the wrong socket when 

using the new Model TD-55. Seporate sockets ore used, 

one for each type of tube bose. If the tube fits in the socket 

it can be tested. 

“Free-point” element switching system 

The Model TD-55 incorporotes a newly designed element 

selector switch system which reduces the possibility of ob- 
" to en Gheslute ailal 

Checks for shorts and leckages b oll ef 

The Model TD-55 provides o super sensitive method of 


checking for shorts and leakages up to 5 Megohms be- 
om any and all of the terminals. 

= R.M.A. Spaditentions. 
The 4 position fost-oction snop switches ore all numbered 
in exoct accordance with ~ —— 

R.M.A. numbering system. Thus, 

element terminating in pin No. 5 c: 

© tube is under test, button No. 7 $ 695 


is used for thot tte a 
Complete with 


d in strict 4 


Superior’s 
New Model 


TW-Tl 


© Tests all tubes, including 4, 5, 6, 7, Octal, Lockin, Heor- 
ing Aid, Thyrotron, Minictures, ‘Sub -miniatures, Novols, 
Sub-minors, Proximity Fuse Types, etc. 


@ Uses the new self-cleaning Lever yt Switches for 
individual element testing. All 
eecording to pin-number in the RMA eng numbering 


®@ Model TW-11 does not use combination type sockets. 
Instead individvol sockets ore used for each type of tube. 
ge a tube by inserting it 


© Free-moving built-in roll chart provides complete dota 
for oli tubes. Printed in torge eosy-to-read type. 


STANDARD PROFESSIONAL 


TUBE TESTER 


NOISE TEST: Hone acts 90 See Ota > erewre © 
either phones or 
tubes or noise due to faylty , rdng ond | loose internal 
connections. 


EXTRAORDINARY FEATURE 


SEPARATE SCALE FOR LOW-CURRENT TUBES Pre- 
viously, on emission-type tube testers, it hos been stondord 
proctice to use one scole for oll tubes. As a result, the 
colibration for low-current types hos 
been restricted to c small portion of 


the scole. The extra scole used here 
greotly simplifies testing of low-current $4750 
NET 


types. 
Housed in hand-rubbed ook cabinet... 


Superior’s 
New Model 


TV-12 


* Employs improved TRANS-CONDUCTANCE circvit. 
An in-phose signal is impressed on the input section of a 
tube ond the resultont piote current change is measured. 
This Provides the most suitable method of simulating the 
monner in which tubes octvolly operote in Radio & TV 
receivers, amplifiers ond other circuits. Amplification foc- 
tor, plate ist ond cathod ion ore oll corre- 
loted in one meter reading. 


%& NEW LINE VOLTAGE ADJUSTING SYSTEM. A topped 
transformer mokes it possible to compensote for line 
voltage variations to o tolerance of better thon 2%. 


% SAFETY BUTTON—protects both the tube under test 


TRANS-CONDUCTANCE 


TUBE TESTER 


and the instrument meter against damage dve to overiood 
or other form of improper switching. 


EXTRA FEATURE: 
Model TV-12 Also Tests Transistors! 
A transistor con be sofely and odequotely tested only 
under dynamic conditions. The Model 
TV-12 will test oll transistors in thot 
opproved manner, and quolity is reod 
directly on o special “tronsistor only” $7259 


meter scole. 
Housed in hand-rubbed ook cabinet... NET 


Superior’s New 


waive PICTURE TUBE TESTER 


NOT A GADGET—NOT A MAKE-SHIFT ADAPTER, BUT A 
TESTER WITH A METER FOR MEASURING DEGREE OF EMI 


IRED PICTURE TUBE 
AT ONLY $15.85 


Tests ALL magnetically deflected tubes ... in the set... out of the set 
- « « in the carton! ! 


© Tests all magnetically deflected picture tubes from 7 

inch to 30 inch types. 

e poe for quolity by the well established emission method. 
Ali readings on “Good-Bod”™ scale. 

© Tests for inter-element shorts ond leckoges up to S 


megohms. 
© Test for open elements. 


EASY TO USE: Simply insert line cord Into any 110 volt 
A.C. outlet, then ottoch tester een to tube bose (lon 
trop need not be on tube). Thro 
switch up for quolity test... reod ai. 

rect on Good-Bad scale. Throw switch 

down for all leakage tests. 

Only 85 


We invite you fo try before you buy ony of the models 
the following page. If ofter o 10 
satisfied and 


USE APPROVAL FORM ON NEXT PAGE 


NO INTEREST OR FINANCE 
CHARGES ADDED! 


completely satisfied, ag re eee | ery 
4. o"hesmn to ca. eaneling One further obligation. 


TRY FOR 10 DAYS 


bef berore you buy! 


then it satiste if satisfactory pay in easy, interest free, 
— ere See ae peepee pon below. 


sais" VACUUM TUBE VOLTMETER 


WITH NEW 6” FULL- VIEW METER 
Compare it to any peak-to-peak V. T. V. M. made by any other manufacturer at any price! 


» Model 77 completely wired and calibrated with ee es ee 
all accessories (including even portable carry- 
ing case) sells for only $42.50. 
a ~~ employs a sensitive six inch meter. 
Extra large meter scale enables us to print all , 
calibrations in large easy-to-read type. 


» Model 77 uses new inproved SICO printed 
circuitry. 


Tine senative 400 microumpere meter 
from the measuring circuit by a balanced push- 
pull amplifier. 


Model 77 employs a 12AU7 as D.C. amplifier Model 77 uses selected 1% zero temperature 
—— vol! Tecti coefficient resistors as multipliers. This assures 
unchanging accurate readings on all ranges. 
SPECIFICATIONS 
e DC VOLTS —0 to "(aout resistance.» "AC 
megohms —— 
i107 
~ Sy 
je “ag 
te 1,000 chms/10,000 ohms/ 
100,000 chamayt meena se megohms/100 
megohms /1 1,000 Ly oa -10 
db to + 18'db, + 10 db to + 38 db, + 


30 db to 
+ 58 db. rig Ly 0 db = 006 watts (6 mw) 
into a 500 ohm line e (1.18). e ZERO 


Rk — it with 
scale range of 0 to 1.5/7. on cal i073 /100 
volts at 11 megohms inpu 


and test leads. Use it on az $1950 
lOperetes oc 110-120 volt 
NET 


RPOSE BRIDGE 


seme ots 
> whee s New ALL PL 
Model 76 


"TS CONDENSER BRIDGE ",* RESISTANCE BRIDGE ",*SIGNAL TRACER ".*TV ANTENNA TESTER 
Specifications 


CAPACITY BRIDGE SECTION with the Model 76, you can make stoge gain meas- 


eS ees .005 Microtarad; a 
to .5 Microfared; .1 Microforad to 
Microfarads; 20 Microfarads to 100’ Miaotoede 
wel ches entiation the dewey Coates of al enadanaae 
from .1 to 1000 Microfarads. 
RESISTANCE BRIDGE SECTION 

2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 
5 megohms. 


GENOMETER 


Superior’s New 
Model TV-50 


vrements, locate signal loss in R.F. and Audio stages, 
localize faulty steges, locate distortion and hum, etc. 


eo TV ANTENNA TESTER 
the foul hice snow and instability are only a few of 


leads. ......-. EEN eee 


7 Signal Generators in One! 
 R.F. Signal Generator for AM. + Audio Frequency Generator i Color Dot Pattern Generator 


i RF. Signal Generctor forFM. Bar Generator 


Marker Generator 


Cross Hatch Generator 


R.F. SIGNAL GENERATOR: 100 Kilocycles to 60 Mego- 
— a Re from 60 Megacycies to 


80 Megacycles | harmonics 
VARIAMLE Audio FREQUENCY GENERATOR: Pro- 
vides @ variable 300 cycle to 20,000 cycle peaked 
wave audio signal. 

BAR GENERATOR: Pattern consists of 4 to 16 hori- 
sented Sam of 7 te 22 verdent ban. 

CROSS MATCH GENERATOR: The pattern consists of 
non-shifting horizontal and vertical lines interlaced 
to provide a stable cross-hatch effect. 


DOT PATTERN ——— (FOR COLOR TV): 
Dot Pattern pr: y color TV Receiver one 
A... the Model -50 will yee you to adjust for 


convergence. 

MARKER GENERATOR: following morkers ore 
provided: 189 Ke., 262.5 Ke., 456 Ke., 600 Kce., 1000 
Ke., 1400 Ke., 1600 Ke., 2000 Ke., 


om ae ie A $4750 


Pa gent nn Rl 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. D-453, 3849 Tenth Ave., New York 34, N.Y. 


it plet 


Please send me the units checked on app o _— = 1 dare 
satisfied | will pay on the terms specified with no interest monthl; for 6 mon 

or finance charges added. Otherwise, | will return after a 7 

10 day tric! positively cancelling all further obligation. one within, aa m= wots peryed 


Model 77 — VACUUM TUBE VOLTMETER 
«++Total Price $42.50 — Terms: $12.50 
after 10 day trial, then $6.00 per month 
for 5 months. 


Model 76— ALL PURPOSE BRIDGE... 
Total Price $26.95 — Terms: $6.95 after 
10 day trial, then $5.00 per month for 4 
months. 


Model TV-50 — GENOMETER . . . Total 
Price $47.50 — Terms: $11.50 after 10 
day trial, then $6.00 per month for 6 
months, 


By GEORGE W. COTTER 


Receiving Tube Dept., 
General Electric Co. 


$2 (ON-OFF) 


$3 
(HEATER 
SWITCH) 


AD 
T 
Fig. 1. Front view of the short-circuit de- 


tector shows phone-tip plugs and jacks 
for selecting tube-socket connections. 


Useful data about intermittent tube shorts 


JUST RO 
HROU 
HERE 


COP e ee eee ee eereeeee 


turned 


up by tests; also, a special tube-short detector. 


vacuum tubes can be a source of 

erratic noise in electronic equip- 
ment of any kind but especially in 
mobile transmitters and _ receivers. 
Extensive laboratory and field tests 
prove that the seriousness of this 
short-circuit problem depends on the 
resistance and time duration of the 
shorts and also the amplitude of 
the shock that is being transmitted to 
the equipment. 

It has been found that, with the re- 
ceiving equipment on which tests were 
performed, only short circuits of less 
than 50,000 ohms resistance and 
greater than one millisecond in time 
duration resulted in objectionable, 
erratic noises. In the tests, the equip- 
ment was installed in a vehicle, which 
was driven at high speeds over ex- 
tremely rough roads. A maximum 
shock of 5 G’s (five times the force 
of gravity) was transmitted to the 
mixer stage of the receiving equip- 
ment in question under these con- 
ditions. Surprisingly enough, pressing 
the station-selector push-buttons on 
the receiver resulted in a shock of 
15 G's, or three times as great! This 
provides an interesting clue to the 
possible shocks to which intermittent 
tubes may be subjected in presumably 
stationary equipment. 

Since even the tubes installed in 
guided missiles are seldom subjected 
to shocks greater than 25 G’s, 50 G’s 


[*vacuum tubes short circuits in 


was established as the maximum shock 
likely to be encountered. Tests were 
then conducted with a special instru- 
ment, a type of accelerometer, to 
determine the amplitude of the shocks 
that could be administered to elec- 
tronic tubes with the tools that are 
commonly found on the work bench. 
Such implements as a pair of long- 
nose pliers, a 12-inch screwdriver, a 
6-inch Spintite wrench, an ordinary 
wooden pencil, and a specially made 
cork-tipped tapper were swung against 
the tube in a stroke of two to three 
inches. 

Even with so short a stroke, the 
12-inch screwdriver delivered a shock 
whose amplitude was measured at 
1000 G’s, far greater than that neces- 
sary for testing. The same may be 
said of the shocks delivered by the 
long-nose pliers and the Spintite 
wrench, each of which measured 650 
G’s. Tapping with the wooden pencil 
produced a 100-G shock, also more 
than is needed. Surely there is a 
moral here for those technicians who 
think it necessary to assault a tube 
to the breaking point while testing! 
The cork-tipped tapper, shown in Fig. 
2, delivered the desired 50-G shock 
(75 G’s maximum) with a 2-inch 
stroke. The tapper is made by gluing 
a No. 8 cork to one end of a 6-inch 
length of fiber rod having a diameter 
of % in. It makes a handy addition to 
any service technician’s tool box. 


Checker for 
Intermittent 
Tube Shorts 


It has already been noted that only 
those intermittent short circuits hav- 
ing a resistance of less than 50,000 
ohms and a time duration of one milli- 
second or more produce objectionable 
noises. A useful short-circuit tester 
must be capable of detecting this 
small magnitude of short circuit, 
otherwise it will be of little value in 
tracing these erratic noises. 


Short-Circuit Detectors 


Many short detectors used in con- 
ventional tube testers employ a neon 
lamp and a negative d.c. voltage. A 
typical circuit is shown in Fig. 3. No 
current is drawn through the lamp 
until a short occurs. The tube ele- 
ments are checked one by one as the 
switch is rotated. The sensitivity of 
this detector depends upon the firing 
voltage of the neon lamp and the 
applied d.c. voltage. When using an 
NE-45 neon lamp and d.c. voltage of 
90 volts, a short of 50,000 ohms and 
one millisecond duration can.be de- 
tected. This detector is the non- 
tripping type, so that the operator 
must observe the momentary flicker 
of the neon lamp when the short 
occurs. 

An investigation of tube testers 
indicates many are not sufficiently 
sensitive to detect shorts of the mag- 
nitude discussed, while others are far 
too sensitive and detect leakage which 
does not cause erratic noises in the 
equipment. A suitable “triggering” 
type short-circuit detector, in which 
the indicator lamp remains lighted fol- 
lowing even a single momentary short 
within the tube being tested, can be 
constructed from components usually 
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found in the service shop. This circuit, 
shown in Fig. 4, overcomes a principal 
disadvantage of the tube-tester short 
detector in Fig. 3, with which the 
operator must observe the momentary 
flicker of the neon glow lamp when a 
short occurs. 

Operation of this circuit is quite 
simple. A 2D21 miniature thyratron 
control tube, connected across a 150- 
volt regulated d.c. source, triggers the 
NE-45 neon glow lamp which serves 
as the short indicator. The 2D21 nor- 
mally is biased to beyond its plate 
current cut-off point by the voltage 
divider network which includes fixed 
resistors Rw and R, plus the 5000-ohm 
bias adjustment potentiometer, Rb». 
Elements of the tube under test are 
connected between 33,000-ohm_re- 
sistors (R, to R;) in another voltage- 
divider network at the left side of the 
diagram. When a short occurs be- 
tween adjacent tube elements, one of 
the 33,000-ohm resistors is shorted out, 
thus reducing the bias on the 2D21. 
This tube will then draw plate current 
through the neon lamp until the nor- 
mally closed push-button switch is 
pressed. This extinguishes the neon 
lamp and resets the short tester until 
another intermittent short occurs. 


Construction Details 


A 3 x 5 x T-inch “Minibox” (Bud 
CU-2108) was found to be a con- 
venient chassis on which to build the 
short-circuit detector. The parts lay- 
out is not critical, but the locations 
shown in the top and bottom views, 
Figs. 1 and 5, respectively, are recom- 
mended. Mount a row of insulated 
phone-tip jacks along the rear edge 
of the top deck. The 33,000-ohm re- 
sistors in the voltage-divider network 
are assembled directly to the phone 
jacks. 

The power-supply components were 
mounted in one corner. A small parti- 
tion made from sheet aluminum serves 
as a mounting bracket for the 2D21 
and OA2 tube sockets. Sockets for 
testing only 7- and 9-pin miniatures 
plus octal-based tubes were included, 
since most present-day electronic 
equipment likely to come into the 
service shop uses only these tube 
types. A 12.6-volt center-tapped fila- 
ment transformer provides voltage for 
both 6.3 and 12.6-volt tube heaters 
through a selector switch. A _ tube- 
tester type filament transformer and 
multi-point tap, multi-position selector 
switch can be substituted if tubes 
having other heater voltages are to be 
tested. 

Leads running from the phone-tip 
plugs to the socket for octal-based 
tubes should be flexible, insulated, 
test-lead wire. Correspondingly num- 
bered lugs on the 7- and 9-pin minia- 
ture tube sockets are then connected 
to the octal socket. Flexible lead num- 
ber nine should be connected directly 
to that numbered lug on the 9-pin 
socket. Although leads and phone-tip 
plugs will of course be connected to 
all socket pins, for the sake of clarity 
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only four have been shown in Fig. 4. 
All under-chassis wiring is done with 
insulated hook-up wire. 


Using the Short Checker 


The short checker should be tested 
and calibrated before it is put to use. 
After a wiring check, apply a.c. power. 
A pink glow should be noticed within 
the elements of the 0A2 voltage regu- 
lator tube. If the glow is not present, 
reduce the value of Rx» until a glow 
in the 0A2 occurs. 

Obtain a 51,000-ohm (or 47,000-ohm) 
and a 62,000-ohm resistor. Adjust 
calibration «potentiometer Rs so that 
the NE-45 neon lamp, Pl,, lights when 
the 51,000-ohm resistor is connected 
across one of the 33,000-ohm resistors 
in the checker, but does not light 
when the 62,000-ohm resistor is placed 
across a 33,000-ohm resistor. The 
checker is now ready for operation. 

First consult the basing diagram for 
the tube to be tested and insert the 
numbered tip plugs into the jacks 
marked for the proper tube elements. 


Fig. 3. Conventional short-detecting 
circuit used in typical tube testers. 


Throw the heater-voltage switch to 
the correct position and insert the 
tube in the proper socket. Tap the 
tube and note whether the neon lamp 
lights. If it does, press the reset 
button, remove the tip plug from the 
H jack and tap the tube. If a short 
still is indicated, remove the C lead, 
press the reset button, and again tap 
the tube. Keep repeating this step 
while successively removing tip plugs 
until the short indicator no longer 
lights. This will determine the pair of 
elements between which the short cir- 
cuit occurs. —30- 


Fig. 4. Schematic 
diagram of the short- 
circuit detector, de- 
scribed in the text. 
which gives posi- 
tive indication of 
momentary shorts. 


NTVAC 


Rs, Re, Ro, Ri, Rs, Re, Rr—33,000 ohm, 12 w. 
res + $% 

Re—470,000 ohm, 2 w. res. 

Re—5000 ohm, 1 w. pot 

Rw—22,000 ohm, 1 w. res. + 5% 

Rir—4700 ohm, 1 w. res. = 5% 

Ra—7000 ohm, 5 w. res. 

Cr—.02 afd., 200 v. capacitor 

Ce, Co—20 wfd., 150 v. elec. capacitor 

S:—Push-button switch, normally closed 

Se—D.p.d.4. switch 

Se—S.p.d.t. switch 

Tr—Fil trans. 6.3 vy. @ 1 amp 

Te—Fil. trans. 12.6 v. center-tapped @ 1 amp. 


CALIBRATE 


—"e 


SS - TO - HEATERS OF TEST TUBE 
. 


SO:, SOx, SO:—Tube sockets (see text) 

P:, Ps, Ps, Pi, etc.—Phone tip plugs 

SR:, SRe—65 ma., 130 ¥. selenium rectifier 
(Federal No. 1263A or equiv.) 

PL:—NE-45 neon bulb 

V:—2D21 thyratron control tube 

V:—0A2/150 voltage regulator tube 


Fig. 5. Bottom 
view of the short- 
circuit detector. 
While layout is 
not at all critical, 
some construc- 
tors may wish to 
follow this plan. 


Here’s how to 
GET MORE WORK 
OUT OF YOUR 


guide to using the handiest service 
instrement of them all 


MODERN OSCILLOSCOPES 


AND THEIR USES 

By Jacob H. Ruiter, Jr. 
Oscilloscope: Y 
Enlarged mines for ceevieomen who 
4 hem t, 
2nd Edition fully int pon Aare ws on afi 
.,.,- contains the latest types of work and saition 


of THE BOOK 
—" SHOWS YOu 


MORE THAN 30 In clear, easily under- 


stood terms, it teaches you 
NEW PICTURES when, where and exactly 
how to use the oscilloscope 
. how to interpret pat- 
terns .. . how to use your 
*scope to handle tough jobs 

«.» » Teaching ... even easier, faster, and better. 
in Atomic Energy work. It contains no involved 
mathematics—no compli- 
cated discussions. Instead, 
it gets right down to “brass tacks” in explaining 
how oscilloscopes operate. Then you learn exactly 
how to use them in lab work and on all types of AM, 
FM and television service—from locating troubles 

to handling tough realignment jobs. 


"SCOPES ARE “GOLD MINES” 
When You Learn to Use Them Right! 


Each operation is explained step by step. You 
learn to. determine just where and how to use the 
*scope on specific jobs; how to make connections and 
adjust circuit components; how to set the controls; 


370 illustrations includ- 
ing dozens of pattern pho 
tos make things doubly 
clear. 
ae ag fype of specific 
service fraining can mean 
so much fo you in boosting "SCOPE EXPERTS 
your efficiency and earni get better jobs 


Pe Todas a coupon, NOW, . bigger pay! 
__PRACTICE 10 DAYS—FREE! 


cinta. mete cs 


{ Seraense sreneertct, ne 


! 

| 

! 

| cash with order and 
1 return privilege with money 
! 

| 

! 

| 


CITY, ZONE, STATE 
OUTSIDE 8.4. $7.00 cash only. Money back tf 
veturn book within 10 days. 7 
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Recent listings with which owners of Triplett 
tube checkers can keep roll charts up to date. 


TRIPLETT MODEL 3423 


> 


TUBE TYPE 


6AM5/EL91 
6BM8 
Test 2 


51 20016 
Pin 7 also shows short 


a 
Pin 7 also shows short 
5 53052 
Pin ‘, also shows short 
58003 


ie 57322 
ae, 1 also — ma 


PPP 2 & A9Sam 
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Pins 2 rand 3 also show short 
5 « 3 


Pins 2 and 3 also show short 
67063 


2S 
wo ft 


52 ‘ 
Pins 2 - 3 also show short 
52013 
Pin, 3 also shows short 
64355 
(“Eye closes - 78, opens - 0) 
34655 
(*Eye closes - 50, ope ns - 0) 
50 514Y2 


2 2 
eo ow 


Pins 4, 5, and 8 also show short 
51652 
Pin 7 7 also shows short 


20 


ints 


26 67064 
Pins 2 and 3 also show short 
64 53012 
Pin 2 also shows short 
17 51022 
15 59762 
43 55433 
56 67063 
Pins 2 2 and 3 ~ show short 


ee | 
Aran & 
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10DE7 
10DE7 Test 2 


12DE8 
1ZDE8 Test 2 
2DK7 


© S222 4 a8 


- 
Co 


Pin 3 also come short 
0 30036 
31373 
Pin A also shows short 


bt a bm 
NN 
PAM 
a a 


20066 
reads 25 Pins 1 and 8 also show 


12DK7 Test 3 6 6 
ood reads 30 Pins 1 and AA also show : 
6 58 


12DW5 
Pin 6 also A... St 
12EM6 . 24 31363 


12EM6 Test 2 J 92 20096 
Good reads 25 

12EN6 48 

12E 


12EL6 Test 2 
12EL6 Test 3 
13DE7 67063 
Pins 2 2 z and 3 also show short 
13DE7 Test 2 2. 52013 
Pin "3 also shows _— 
18AK5 20 51653 


41 516: 53 
Pins 1 and 7 also show short 
21 


se ao eee 


_ Good reads 60 


~- - © Wwwr 


wa 


502% 
21 66012 
18 52972 
Pin 1 also shows short 
16 53042 
15 57062 
19 51653 
Pin 7 also shows short 
16 y 


Pins 2, 4, and 8 also show short 
66 553 Y: 
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Full-wave Bridge ; 


, —— Five Pac 


A complete universal line of 
Silicon Rectifier Repair Kits...to 
replace all Selenium Rectifiers 

in existing Radio / Television /and 


Electronic Devices 


We invite you to see this universal screw-in/plug-in type 
Rectifier at your nearest distributor or write us direct 


for further information. 
Inquire Dept. R/TV-4/58 


AUDIO DEVICES, INC. Rectifier Division 


620 EAST OVER BROAD . SANTA ANA ° CALIFORNIA 


RADIO and ELECTRONICS 
TRAINING AT HOME 


BUILD 16 RADIO 


CIRCUITS with DELUXE 
1958 Progressive 
RADIO “EDU-KIT” 

PRACTICAL ely 

HOME 


RADIO-TV 
Units Puzzle 


By JOHN A. COMSTOCK 


OW well are you acquainted with the innumerable units 

of measure found in the radio-TV-electronics field? 

To determine the scope of your units knowledge, work 

this interesting cross-units puzzle. If you are familiar 

with all of the units listed, your rating is truly excellent! 
(Solution on page 171.) 


RADIO 
COURSE 


NOW INCLUDES 


* 12 RECEIVERS 

* TRANSMITTER 

* SIGNAL TRACER 
* SIGNAL INJECTOR 


* CODE OSCILLATOR 


FREE EXTRAS 


@ SET OF TOOLS © RADIO & ELECTRONICS TESTER @ ELECTRIC 

SOLDERING IRON © TESTER INSTRUCTION MANUAL © MEMBER- 

SHIP IN RADIO-TVY CLUB: CONSULTATION SERVICE © Hi-Fi GUIDE 

® QUIZZES ¢ TV BOOK * FCC AMATEUR LICENSE TRAINING 

® RADIO BOOK @ PRINTED CIRCUITRY e¢ PLIERS-CUTTERS 

© ALIGNMENT TOOL © WRENCH SET © CERTIFICATE OF MERIT 
® VALUABLE DISCOUNT CARD 


WHAT THE “EDU-KIT" OFFERS YOU 
pn “Edu-Kit’’ 
2 k-bottom 
pin use of the most mode 
theory, construction, sorvisine, * waste Hi-Fi and TY repairs, code, amateur 
me 


read Fo interpret sche- 
» how to operate 


te train Radio & 


price. Our kit = ao 


it necessary to spend 
receive a basic suman in radio, 
many times the smal! price you A. $22.95 compiete 


THE KIT FOR EVERYONE 

The Progressive Radio ‘* Edu-Kit"’ was specificaily prepared for any who 
has a desire to learn Radio. The ‘‘Edu-Kit’’ has been used Successfully b we young 
and old in all parts of the world, by many Radio Schools ana Clubs in this country 
and abroad. ft is used for training and rehabilitation of Armed Forces Personne! 


id. 
**Edu-Kit"’ pounbee no instructor. 
cannot make a m 


PROGRESSIVE TEACHING METHOD 


rogressive Radio ‘* 


All instructions are 
istake. 


+ you will construct radio =. and conduct cuperlenente 
to iltustrate the principles which you learn. 
You begin by examining the various radio ph eid included in the ‘‘Edu-Kit."" You 
then tearn the function, Res and wiring of these parts. Then you build a simple 
With this first set, you will trouble we te regular broadcas' 
practice testing | ao oe Then you build 


m. your 
advanced multi- tube vedio ciweulte, and 
——— - 

m 


jon known as 
AC or <A Fae ace current. 


udes practical work as well es 
tion 2+ eh training for all, 
for hobby, business or job; progress? 
circuits to well-advanced topics in Hi-Fi and TV. 
by Quiz materials and our FREE C 


THE “EDU-KIT" IS COMPLETE 


You will receive all parts and instructions aocenemey to build 16 different radio 
electroni us tube 


r Kits contain tubes, 
. tie strips, coils, Sananare, tubing, punched metai chassis, Instruction 
uals, hookup wire, solder, etc. 
tn addition, you receive: —— Circuit materials, isolating Printed gv chassis 
y kets, instructions. You also receive useful set of 
iron, and a self- Dynamic Radio & 
iso includes Code instructions and the Pro- 


C.-' 
Tbe will also receive — for servicing with 
the yy Be my injector, and Hig 


Luutp-arveneed material, ing 
Your studies = be further aided 


of trou 

sional Sionst Tracer, the unique $i 

tronics Tester. muntle you aoe’ teareion & 
and nei 


your friends 


exceed 

any technical ponblome you may 
4. Statatis, of 25 Poplar Pi., 

sets for my friends, and made 

te spend for a Course, but | fou ' found your ad and sent 


pWatert . Conn., writes: “I have repaired several 
*Edu-Kit”’ et for itself. | was ready 
for your Kit."* 


nd *‘Edu-Kit’’ Postpaid. # enclose full of $22. 
an bi Kit’ €.0.D. § will $22. postage. 
FREE additional information descr <3 ‘*Edu-Kit.** 

“Tv & Hi-Fi Books worth $1.50. No obligation. 


Also send FREE 


497 Union Ave., Dept. 76-E 
Brooklyn (1, New York 
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offers you an outstanding PRACTICAL HOME RADIO COURSE at 
training. You will learn radio 
Fcc 


pe ae ae ee ae = UNCONDITIONAL MONEY-BACK GUARANTEE — — — — — - 


| 
| 
I 


ACROSS 

1. The unit of capacitance. 
4. The unit of magnetic flux. 
7.The unit of measure for 


frequency. 


9. This is the most common- 


ly used unit of power con- 
sumption. 
.A unit which was named 
after its discoverer, and 
often used to indicate an 
amount of potential dif- 
ference. 
. The unit of conductance. 
.A unit of electromotive 
force equal to one-thou- 
sand volts multiplied by 
one-ampere of curren 
(Abbr.) 
.The unit for measurin; 
power or rate of wor 
equal to 550-footpounds 
r i peenaoe (Abbr.) 
‘ candle is the 
unit of measure for light 
—aeageom § 
. The unit of magnetic re- 
luctance. 
. The unit of inductance. 
.A unit of inductance 
equivalent to 1/1000 of a 
henry. (Abbr.) 
.A unit used to express the 
audio frequency power 
level in decibels above a 
reference level of 1-milli- 


watt. 

. Unit of wavelength equiv- 
alent to 39.37-inches. 

. Unit of resistance, react- 
ance, and impedance. 

.A unit of magnetic in- 
tensity equivalent to the 


27. 


28. 


field strength at a dis- 

tance of one centimeter. 
Associated with tape re- 
corders, the speed of the 


tape past the recording 
head per unit time. (Abbr.) 
Associated with turntables 
and motors, speed of rota- 


tion. (Abbr.) 
DOWN 


2. 


3. 
4. 


5. 


6. 


Unit of current flow. 

A unit of power ratio equal 

to 1/10th bel. 

One-millionth of the basic 

unit of potential. 

A unit used to express 

wer consumption per 

our. (Abbr.) 

A unit equal to 1/10th of 

a cron commonly 

used to ress the wave- 

length of ht radiation. 


8.The product of one-volt 


9. Used 


.A unit 


. This 


and one-ampere. (Abbr.) 
to express power 
consumption with regard 


to time. 
equal to 3600-cou- 
lombs oe electricity trans- 
by a current of 
one-ampere in one-hour. 


.One-thousand units of 


ee. (Abbr.) 
electro-acoustic unit 
~ 3 wer ratio. 


.Unit of work or ene 


ual to one-watt-second. 

e unit of magnetic in- 
duction. 

unit is commonly 

used to e =~ radio-fre- 

eld strength. 


RADIO & TV NEWS 


Within the Industry 
(Continued from page 26) 


created a new post of national jobber 
sales manager and named STANLEY 


NEUFELD for the job. 
« * 


GEORGE M. ARISMAN, JR. has been ap- 
pointed president and general mana- 
ger of the Mallory 
Battery Company, 
a division of P. R. 
Mallory & Co., Inc. 

He has been con- 
troller of the or- 
ganization since 
1955 and has been 
associated with the 
parent firm since 
October 1954. In his new capacity 
Mr. Arisman will be in complete 
charge of all plants and laboratories 
of the battery firm including those in 
North Tarrytown, N. Y.; Elmsford, 
N. Y¥.; Dubuque, Iowa; Memphis, 
Tenn.; and Cleveland, Ohio. Head- 
quarters are in Cleveland. 

~ + ” 
EDWARD J. QUIRK has just been ap- 
pointed plant manager of the Lowell 
semiconductor plant of CBS-Hytron. 

As the former works manager of 
Clevite Transistor Products, Mr. Quirk 
was responsible for organizing and di- 
recting from the outset the complete 
manufacturing and engineering opera- 
tion for transistors and crystal diodes. 
Prior to this he was a senior product 
engineer at Western Electric Com- 
pany, specializing in semiconductor 
products. 

Mr. Quirk received his BS degree 
in physics at Georgetown University 
and took advanced electronics work 
at Harvard and M.LT. 


Shown here is a transistorized radar in- 


out aboard the U.S.S. Norfolk. The indi- 
cator has a built-in power supply 
and contains 57 transistors, 3 vacuum 
tubes (exclusive of the cathode-ray tube). 
and 7 magnetic amplifiers. It has a vol- 
ume less than half that of the usual vac- 
uum tube indicator, a total weight of only 
180 lbs, and a power consumption less 
than one-quarter of that used by conven- 
tional indicators. Extensive use of printed 
circuit boards with plug-in connectors is 
expected to ease maintenance of the gear. 


Admiral— 
built into more phonos and 
combinations than any other 
changer in the world! 


@ PLAYS ALL FOUR SPEEDS—33 14, 45, and 78 plus “talking book” 
16% r.p.m. Has neutral position. Changes 12 to 14 records; intermixes 
those of same speed. Automatic 2-way shut-off after last record. Returns 
tone arm to rest, stops turntable motor completely. NOTE: Can be wired 
to shut-off radio or amplifier chassis. 
@® HEAVY DUTY MOTOR—powerful 4-pole constant speed motor oper- 
ates without hum, rumble or “wows” (as little as 0.15%). Maintains even 
speed. even if line voltage varies. 
@ RUBBER TURNTABLE MAT—cushions records, prevents slippage. 
@ FEATHERWEIGHT TONE ARM—new resonance-free design. Less 
than Ys oz. pressure. Positive tracking, no "skip" or “jump” on loud passages. 
@ CERAMIC PICK-UP CARTRIDGE—twin lever hi-fi cartridge changes 
with flick of the finger from LP to 78 r.p.m. needle. Impervious to heat 
and humidity. High lateral compliance minimizes wear, eliminates hum and 
distortion. Smooth even response (-+ 3 db) over the full high-fidelity fre- 
quency range (30-15,000 c.p.s.). 
® DIAMOND LP STYLUS—separate LP diamond and 78 r.p.m. sapphire 
needles for finest sound reproduction, long record life. 
@ ATTACHED 40” SHIELDED AMPLIFIER CABLE—eliminates pickup 
of unwanted noise. Cable has phono tip plug for quick easy connection 
into standard input phono-tip jack. 
@ SIX FOOT HOUSE CORD ATTACHED. 

See your Local Parts Jobber or Write for Illustrated Specification Sheet. 


PRODUCTS DiVI 


Admiral. / “Gece wre 


ago 4 


WALKIE-TALKIE 


General specifications applying to all 
models: 


Highest quality workmanship and mate- 
rials, si}ver plated coils, ceramic capacitors 
and advanced design assures maximum 
performance with the longest battery life. 
Sensitive receivers can detect signals as 
small as one microvolt and fecture ae: 
matic volume control and noise ¢ 
Transmitters use high level omp 
lation, have a power Input al c one 
the R.F, stage and will radicte a stonol for 
T to § miles (depending on obstructiops) 
using antennas supplied. Up to 40 miles 
have been reported by some of our custom- 
ers when communicating with stations having 
directional beam antennas. Radic 
be used ‘singularly to communicate 
two or more to communicate with each 
they are for the same frequency bond, Ful 
external connections needed. Uses standard r 
ee batteries available at your fo 

eight of completed unit including cll 
than 5 Ibs. 


Medel TC-144. Meets F C C requirements for general 
class amoteur license. No minimum age requirement. 
Voriable frequency transceiver circuit. Tunes from 144 to 
148 mc. Wired, tested ond guaranteed electronic chassis 
complete with two high frequency triodes (3A5)...$6.98 
Model TR-144 Similar to above but with independently 
tuned receiver and transmitter circuits. Permits receiving 
frequency to be changed without cffecting transmitting 
HOQUENCY cc cece cecccceccnscccscees sveccscccGhOO 


Medel TRX-SO. Crystal controlled transmitter and 
voriable frequency receiver with R.F. stage. Tunable 
from 50 to 54 mc. Available also on neighboring frequen- 
cies at slight extra cost on special order. Meets F C C re- 
quirements for general and technician cless amoteur 
licenses as well as for civil defense,and other — 
services. Wired, tested and guaranteed electronic ch 

complete with six high frequency triodes. (3-3A5's) $14.98 


Model TRX-50-A. Similar to above but with transistorized 
audio booster stage for extra loud reception ....$16.98 


SPRINGFIELD ENTERPRISES 20: 51.24 seringheid Gordons 13, W. ¥ 


RADIOPHONES 


foreslitioet ow 4 MODELS te 


CHOOSE FROM 
$6.98 mrroven circus 

GREATER POWER 
plus eccessories TRANSISTORIZED 


The following accessories are required to 
complete the walkie-talkie as illustroted 
ond are sold separately to meet the 
individual requirements of the user. Strong 
16 gauge aluminum case (8° x 5° x 3°) 
with oli holes punched, battery holders, 
battery switch, ee handset cradie 
plus all hord and 

18° or 24” antenna with loading coil idepending on 

frequency.) 

Be sure to specify for which model.........+.++ $4.98 

Above cose satin etched and anodized for 

permanent scratch resistance... 


Adjustable shovider strap........... rerrriry 


Very active quartz transmitting crystal for models 
TRX-5SO and TRX-50-A ground to .01% of your 
desired frequency and hermetically secled 


Western Electric telephone handset with push to talk 
switch and standard cord $6 


Hand set similar to above, but used surplus 


Retractable coiled cord for above handsets if 
GEM cecccvecccvccecccccccecdavcecccscces $1 


Input transformer for above handsets 
Output transformer for above handsets 


Hew te Order Direct from Factory: Check each item 
desired and add 5&% of total for postage and insurance. 
Orders not poid in full will be sent C.O.D. for the 
balance due. All C.O.D. orders must include $2.00 
deposit. 

Note: Our merchandise may soon be sold only through 
distributors. Order now and save while you can still buy 
direct. All orders i diately ack 


Division 


tradammtlecttic 
nove CONVERTERS 


POWER 

10 A. ¢. HOUSE 
CURRENT 
ANY WHERE 


17" 


INSTALERTION 


ahter 


NO 


@ OPERATE PORTABLE TV 
@®SMALL DO-IT-YOURSELF 
® TOOLS WHEREVER NEEDED 


eat conven 


nde ]}60—6COMPANY 


1058 RAYMOND AVE, ST. PAUL 14, MINNESOTA 
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ENTER ELECTRONICS 
SPRING SPECIALS 


STROMBERG 
CARLSON 15” 


Speaker—Model RF-466. 
engineered coaxial speaker . . 
die 32 watts of program material 
+ . » frequency response 30 t& 
woofer 2 
voice coil. 


CENTER $5.00 
STROMBERG CARLSON 


Speaker Cabin: 1 RFCM. Built- 
in acoustical oa for concert- 
hall presence .. . laity, —- 
for Swemberg Cc ‘arison’ 8 15 peakers 

allable in mahoxany “~~ at 
this "pudeet price. Net $132.50 


CENTER 92.75 
WEATHERS 


Turntable—Modei ML-12 de- 
signed for pickups having ex- 


tweeter 34” 


tor en ow mbled on a metal 
motor boa 1414” =x 151 
K73 50—turntable, base & FM 
pickup with diamond stylus 
Net $159.00 ML-1 (on base) 
Net $59.9 


cE NTER PRICES ON 
REQUEST 


HARMON KARDON 
Amplifier — Mode! A-1040. 
Delivers 40 watts of power 

erates less heat than 
a conventional 20-watt in- 


fe" . 

tape equalization Vy 

1334” wide x 914" 

41/16” high. Net $125 00. 

CENTER PRICE ON 
REQUEST 


Mail Orders 25% Deposit, Balance C.0.D 


BASIC AMPLIFIERS @ TUNER AMPLIFIERS @ PRE- 
AMPS @ PICKUP ARMS @ SPEAKERS @ SPE —_ 
ENCLOSURES @ RECORD CHANGERS @ TAPE 

CORDERS @ CARTRIDGES @ TURNTABLES @ ETC. 
GET OUR SPECIAL PRICES. 


CENTER ELECTRONICS CO., Inc. 
Dept. NG, 72 Cortiandt Street, New York 7—CO 7-6474 
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Miss-Distance 
Indicator Improves 
Navy Target Scores 


Precision electronic device 
tells gunners how close 


missiles come to targets. 


PRECISION electronic device that 

tells anti-aircraft gunners how 
close their missiles come to the target 
has been perfected by scientists at 
the Naval Ordnance Laboratory, Sil- 
ver Spring, Maryland. 

Used both to develop better anti- 
aircraft weapons and to train missilry 
and gunnery crews, the newly dis- 
closed “miss-distance indicator” makes 
it possible to determine the distance, 
in feet, by which a missile failed to 
hit its target. The MDI automatically 
records its findings on sensitized pa- 
per for immediate analysis. The sys- 
tem works with rockets, supersonic 
missiles, or conventional shells. 

The MDI is composed of 3 basic 
radio components: a simple trans- 
mitter in the missile, a shipboard re- 
ceiver-recorder, and an aircraft trans- 
ponder which receives a radio signal 
from the missile transmitter on one 
frequency and retransmits it to the 
shipboard receiver on a different 
frequency. 

When a missile is fired, its trans- 
mitter emits a steady, v.h.f. radio sig- 
nal. As it <pproaches the target, the 
transponder within the target picks 
up the signal, changes its frequency, 
and sends the new signal to the ship- 
board receiver. At the same time the 
signal being sent out by the trans- 
mitter in the missile is picked up by 
the receiver. The receiver at that time 
is simultaneously intercepting two 
signals on different frequencies. . De- 
termination of the distance by which 
the missile missed the target is ar- 
rived at by means of an electronic 
measurement of the frequency differ- 
ence between the two signals. The 
device is intended only for training 
since no enemy plane would oblige 
missile crews by mounting a suitable 
transponder. 


Block diagram of indicator described above. 


TARGET DRONE 
WITH MDI 
TRANSPONDER 
AND WINGTIP 
ANTENNAE 


SHIP 
WITH MDI 
RECEIVER 
AND RECORDER 
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FREE BOOKLET! MAIL THIS POSTAGE-FREE POSTCARD TODAY 


CAPITOL RADIO ENGINEERING INSTITUTE 


ECPD Accredited Technical institute Curricula * Founded 1927 
3224 16th St., N.W., Washington 10, D. C. 


BLE, 
(R.N. Apr. 58) 


Please send me your course outline and FREE illustrated Booklet 

“Your Future in the New World of Electronics” . . . describing 

Opportunities and CRE! home study courses in Electronic Engineer- 

ing Technology. 

CHECK | 0 Radar, Servo and Computer Engineering Technology 
Electronic Engineering Technology 

FIELD OF Broadcast (AM, FM, TV) Engineering Technology 

cao © Television Engineering Technology 

INTEREST } — Aeronautical Electronic Engineering Technology 


Name Age 


Street 


City Zone State 
Check: | ( Residence School (— Korean Veteran 


To help us answer your request intelligently, 
please give the following information: 


EMPLOYED 
BY 


TYPE OF 
PRESENT WORK 


EDUCATION: 
YEARS HIGH SCHOOL 
YEARS COUEGE 


ELECTRONICS 
EXPERIENCE 


IN WHAT BRANCH OF ELECTRONICS 
ARE YOU MOST INTERESTED? 


Train for a secure career 

—not just another job! 
Success ahead for trained men 
only in 


including Guided Missiles ... Radar... Instrumentation... 


Electronics 


Stop Dreaming! Start Planning! 


START YOUR CREI CAREER TRAINING 
AT HOME TO INSURE MORE INCOME! 


What would a $10 or $20 a week raise mean to 
you? Only one $10-a-week raise will repay your 
investment in CREI training, and leave you a 
substantial profit the very first year! Your in- 
creases in pay thereafter are all pure profit, and 
you'll be prepared for many more promotions 
and pay raises in the future years of your life! 


Manufacturing 


WHAT YOU DO NOW—today, tomorrow, next week—will 
decide your success in the electronics field. Every day counts 
because the well-trained technicians are the ones who get the 
“plums” when promotions are handed out. How can you be 
sure to step ahead of competition, to earn more money, to get 
the position that carries more responsibility—and the pay that 
goes with it? The answer is contained in a CREI booklet 
called ‘‘Your Future in the New World of Electronics.” 


ERA OF ELECTRONICS 


This is the era of guided missiles, automation, astronautics, 
instrumentation. This is the era of defense orders and a manu- 
facturing industry which last year alone sold billions of dollars 
worth of electronic equipment, which will top ten billion 
dollars (without military) this year. This is the era of electronic 
development, research, design, production, testing, inspection, 
manufacture, broadcasting, telecasting and servicing. This is 
the era of electronic careers—well-paid, interesting, and secure. 


... Aeronautical Electronics . . . Telemetering 


Computers... Automation... Astronautics... Servomechanisms 


Television 


. Communications Broadcasting 


PRACTICAL COURSES 


Your work is under the supervision of a regular staff instructor 
who knows and teaches what industry needs. Training is 
accomplished on your own time, during hours chosen by you. 


KEY TO SUCCESS—As a graduate you'll find your CREI diploma 
the key to success in the entire field of electronics. At yourservice 
is the CREI Placement Bureau which helps to find positions 
for advanced students and graduates. No short cuts are 
promised; no jobs are guaranteed—but requests for CREI- 
trained personnel come in regularly. 


COLLEGE DEGREE NOT ESSENTIAL—This is professional train- 
ing, not for beginners, but you don’t have to be a college 
graduate to benefit from CREI’s famed courses. You do have 
to be willing to study at home. You can do it while holding 
down a full-time job. Thousands have. If you have had some 
electronics experience, CREI has a course for you. 

CREI’s professional guidance is recognized all over the 
world. Since 1927 CREI has trained practical electronic engi- 
neers and enginzering technicians; you find them in radio and 
television stations; you find them in electronics planning and 

manufacture; you find them every- 


Ist Class 
Permit No. 288-R 


where and, generally, near the top. 
Leading firms recommend CREI train- 
ing for their own personnel (among them 
are United Air Lines, Canadian Broad- 
casting Corp., Douglas Aircraft Co., 


Sec. 34.9 P.LR. The Martin Co., and All-America Cable 


Washington, D. C. 


BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed in the United States 


3c Postage Will Be Paid By 


CAPITOL RADIO ENGINEERING INSTITUTE 
3224 16th Street, N.W. 


Washington 10, D. C. 


& Radio, Inc.). 


THIS CAN BE 
YOUR BIG YEAR! 


Write today for this FREE BOOK- 
LET. Tuition is reasonable, terms 
are easy, information is free. If 
you have the equivalent of a high 
school education, and are good 
at mathematics, and have some 
electronic experience, fill out 
the postage-paid reply card 
completely, and mail today 

to Capitol Radio Engineer- 

ing Institute, 3224—16th St., 

N , Washington 10, D.C. 


Available to Veterans Under GI Bill! 
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All-Lateral 
Stereo Disc 
Demonstrated 


Second channel frequency 
modulated on 25 kc. carrier. 


S WE GO TO PRESS it appears 

that the Westrex 45-45 stereo disc 
system is to become the official indus- 
try standard for stereo recording and 
playback. However this does not 
mean that the door is forever closed 
to future developments leading to 
other methods of putting stereo on a 
phono disc. 

One such interesting development 
was the recent demonstration of the 
Minter stereo disc compatible record- 
ing system by Components Corp., Den- 
ville, N. J. and Electro-Sonic Labs., 
Long Island City, N. Y. 

The stereophonic properties of these 
discs is obtained from a supersonic, 
frequency modulated carrier recorded 
laterally in the groove together with 
the ordinary lateral microgroove re- 
cording. They are played back with 
a conventional monaural cartridge, in 
which the single stylus operates later- 
ally only, as is customary in ordinary 
monaural recordings. 

The second channel is recorded by 
frequency modulating a 25 ke. super- 
sonic carrier. This carrier, recorded 
along with the first channel, is swung 
from 20 ke. to 30 ke. for a +5 ke. 
deviation. In order to recover this 


channel the playback cartridge must 
have good response up to at least 30 
ke. Several presently available car- 
tridges meet this requirement. Al- 
though a ‘'%-mil playback stylus is 
preferred, an ordinary 1-mil stylus 
may be used. Also required is a 3-tube | 
detector-preamp in place of a second 
conventional preamp that would 
otherwise have to be used. 

The Minter system is said to be com- 
pletely compatible. The playback car- 
tridge can reproduce monaural discs as 
well as the stereo discs. In addition, 
when the stereo disc is played back on 
a monaural system, the combined out- 
put of both channels will be heard. 
This is possible since the two original 
channels are added together to pro- 
duce one stereo channel recorded on 
the disc. The original channels are 
also subtracted to form the second 
stereo channel that is used to modu- 
late the 25 kc. carrier recorded on the 
disc. Playback circuits combine these 
sum and difference channels in such 
a way as to recover the two original 
stereo channels. These, then, may be 
applied to two amplifiers and speak- 
ers for playback. 
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Just 2 settings ont 


SIZE: 
H: 1456” 
W: 11%" 5 
oD: 4%" 5 
[NEW] Special compartment 

to accommodate line cord 

and CRT Test Adapter cable 


CANNOT BECOME 


OBSOLETE 

Engineered to accommodate all 
future tube types...new list- 
ings furnished periodically. 


TRY THE FC-2 
BEFORE YOU 
BUY IT! 


Shipped on approval for 
FREE 10 day trial...No 
obligation to buy 


EASY TO BUY 
IF YOU'RE 
SATISFIED! 


Pay in small monthly pay- 
ments at net cash prices... 
no financing charges 


MODEL FC-2—housed 
in rugged oak carrying $ 50 
case complete with 

Net 


CRT adapter, tube 
listings only 


GUARANTEED FOR 1 FULL YEAR 


This extremely low price is 
made possible only because 
YOU ARE BUYING DIRECT 
FROM THE MANUFACTURER 


he NEW 


Model FC-2 


FAST-CHECK 


D\\ TUBE TESTER 


tests over 600 
tube types 
completely, 
accurately 
SECONDS! 


_-=—"— «NO MULTIPLE 
Ce SWITCHING 
* NO ROLL CHART CHECKING 


The FAST-CHECK enables you to save valuable time and 
eliminate unprofitable call backs. You earn extra money 
and win confidence by showing your customer the actual 
condition and life expectancy of the tube on the large meter 
scale of the FC-2. The extra tubes you will sell each day will 
pay for the FAST-CHECK in a very short time. 


WIDE RANGE OF OPERATION 


@ Checks quality of over 600 tube types ... more than 
99% of all TV and radio tubes, including the newest 
series-string TV tubes, auto 12 plate-volt tubes, OZ4s, 
magic eye tubes and gas regulators. 

@ Checks inter-element shorts and leakage. 

@ Checks for gas content. 

@ Checks for life expectancy. 


IMPORTANT FEATURES 

J Checks each section of multi-section tubes and even if 
only one section is defective the tube will read “Bad” 
J 41 tube sockets accommodate all present and future 
tube types—cannot become obsolete / Less than 10 sec- 
onds required to test any tube |/ Large D’Arsonval type 
meter is extremely sensitive yet rugged—is fully protected 
against accidental burn-out / Line isolated / 7-pin and 
9-pin straighteners conveniently mounted on panel ,/ Quick 
reference tube chart lists over 600 tube types / Line volt- 
age compensation 

A specially designed PICTURE TUBE ADAPTER cable is 
now part of the 2... making it ao highly efficient CRT Tester- 
Rejuvenator. This feature eliminates the need of carrying extra 
instruments and mokes the FC-2 truly an all-cround tube testet, 
The adapter enables you to check al! picture tubes [including the 
new short-neck 110 degree picture tubes) for cathode emission, 


shorts and life expectancy ....also to rejuvencte and restore 
cathode emission of weak picture tubes. 


**You've really made tube testing a snap"’. . .* 
almost got the cost of the Fast-Check poid off 
with the extra money I've made, and it's 


only 2 weeks since ! received it'*. . . “It's 
easier to use than you said"’. . .*'! wouldn't 
ever wont to be without if’’. . .*'! use it in the 


shop and toke if along on every call’. 
*Names on request 


111 Roosevelt Avenue 


ICENTURY ELECTRONICS CO., INC. o.i. toe tinscte: nv. 


Please rush the new Model FC-2 FAST-CHECK TUBE TESTER for a 10 day trial period. If | am not completely 
satisfied | will return the instrument within 10 days without further obligation. If fully satisfied | agree to poy 
the down payment within 10 days and the monthly instaliments as shown. No financing charges ore to be 
edded. Should | fail to moke payment when due, the unpaid balance shall become due and poyable at once. 


i. BUDGET TERMS: Pay $14.50 within 10 

{ days after receipt of instrument. Bal- 
ence $11.00 monthly for 5 months, 
plus shipping charges. 

a0 PREPAID TERMS: Enclose $69.50 with 
coupon as poyment in full and Century 

8 will pay all shipping costs. 

4 10 day money- back guarantee. 


ABSOLUTELY 


Name..... 
Address... 
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Now—See How to Save Hundreds of Dollars, 


5 aaa 


ZNeWs 


DE And YEARBOOK 


Many thousands of hi-fi fans knew a 


thing when they saw the first 


edition of the Hi-Fi Guide and Year- 


book. Newsstands were cleaned out in 
a matter of days and the book became 
a collector’s item. 


The new 1958 Edition of the Hi-Fi 


Guide and Yearbook is now on sale 
everywhere. It contains completely new 
material on every facet of high fidelity 
. .. from an advance report on 16% 
rpm (“The Fourth Speed”), to guid- 
ance on adding stereophonic sound to 
your present set-up. 

This new Hi-Fi Guide and Yearbook 


1958 
= EDITION 


HI-FI 


for it . . . by showing how to shop 
wisely for equipment, how to save on 
repairs, which records are best, and 
money-saving techniques and ideas 
available nowhere else. 

It will be a continually entertaining 
companion ... providing you with fas- 
cinating, useful lore, showing you how 
to get more pleasure out of hi-fi, help- 
ing you explore the different worlds of 
high fidelity and music. 

Buy your copy today! This new edition 
is already selling fast. Be sure to pick 
up a copy of the 1958 Hi-Fi Guide and 


will return many times the $1 you pay 
Hi-fi systems * components * mon- 
aural & stero tapes * best records * 


FM stations & programs * hi-fi shows 
“ vidance 


* free literature ¥ ideer 


Yearbook. 
ACTUALLY 3 BOOKS IN 1 


1, Improving Your Hi-Fi. How to use 
tone controls. How crossovers work. 
Ways to boost speaker performance. 
Why you need loudness controls, how 
to add them. How to add extra 


on buying speak; 
amps, tuners, 


* 164Pages! |) # 
%& Hundreds of - 
Pictures! a \ 


ON SALE NOW! 


At all newsstands and 
radio stores e Only $1 


speakers to your rig. How to add a 
spotlight with presence control . 
tricks of accenting the middle sound 
frequencies. Effects of variable damp- 
ing in amplifiers. How to check your 
phonograph’s pickup and keep it work- 
ing at peak efficiency. Ways to check 
a stylus. 


2. Tape Techniques. How to get the most 
out of tape. How to keep tape in top 
shape. How to tape programs di- 
rectly off the air . . . step-by-step 
instructions and pictures. Expert hints 
and shortcuts on making good tape 
recordings. How to check a tape re- 
cording head to ascertain alignment. 
Complete guide to tape splicing for 
interesting effects. 


Getting Into Stereo. What stereo is. 
Latest advances. What the different 
stereo systems are. What stereo equip- 
ment is available. How to add stereo 
to your present rig. Merits and draw- 
backs of different systems. What they 
cost. Tricks of the trade. 


— 


Easy-to-mount strobe 
' discon page 37—helps 


_ at correct speeds! 


ZIFF-DAVIS 
PUBLISHING CO 
64 E. Lake St., Chicago 1, ti! 


EXTRA FEATURE— 


keep your turnta le 


Are You in a Rut? 
(Continued from page 62) 


gotten so keen that it is tending to 
eliminate the man who does not have 
the “drive” necessary to stimulate new 
business. 

Some dealers use an “idea insur- 
ance” plan by preserving every new 
idea they run across in an “idea file.” 
Such files contain an assortment of 
material which may include news- 
paper and magazine ads that carry 
ideas, sales and promotional letters 
that have come in, and hand-written 
or typed notes that cover ideas the 
dealer has observed from time to time. 

Another plan used successfully by 
many dealers is that of maintaining a 
series of seasonal files. For instance, 
during the pre-Christmas holiday sea- 
son a dealer may observe a plan in use 
that holds good business-building pos- 
sibilities during this period. It may be 
too late for him to use it that year, 
so he makes a note of it and files it 
in the “Fall Idea” file for considera- 
tion the next year. This plan is es- 
pecially good in pre-planning promo- 
tions that will cushion the normal 
spring and summer drop in business. 
These slumps usually catch most serv- 
ice dealers unawares. When their busi- 
nesses hit the skids it is too late to 
cushion the drop. 

Another plan used successfully by 
many dealers is to go directly to cus- 
tomers for business-building ideas. 
One dealer, who has relied on this 
plan for many years said, “It’s always 
good business to keep in close touch 
with one’s customers. That's my ex- 
cuse for calling on them whenever I 
am out in search of ideas. Actually, I 
am searching for a need which my 
shop can fill ...a new idea to get 
more business from each particular 
customer as well as other customers.” 

His method of going direct to his 
customers for ideas assures him that, 
even if his investment of time has not 
developed a workable idea at the end 
of the day, he has made it pay off in 
the good-will he built up among his 
customers. Seldom does he have to 
spend an entire day, however, before 
he finds an idea that will pay off in 
new business. 

Service dealers also have a wealth 
of “idea material” available from the 
tube manufacturing companies. All of 
them have excellent material in the 
form of complete, professionally pre- 
pared campaigns. The ad mats, postal 
cards, and other direct mail material 
can be obtained imprinted with the 
dealer’s name, all ready for addressing 
and mailing. They are also valuable 
for the ideas that can be woven into 
special campaigns. 

We are living in a fast-moving age. 


| Set owners are bombarded with so 
| many offers and ideas that they are 
| apt to forget quickly. The service 


dealer who keeps his “idea factory” 
busy will help them to remember— 
him. 
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BC-221 F ncy Meter 
LIQUIDATING MOBILE RADIO EQUIPMENT Peat vate quarry ts cine 


rs firs’ ed. 4 
AT TREMENDOUS SAVINGS! ae wee cin ee 
bration charts. Range 00: 
KC with 
$139.50 


Manufactured by the famous LINK RADIO CORP. ranges. " complete ith 


LIMITED 
QUANTITY— 


ency” Mete s ‘actory treated 
for woquemay ignment pg GuARANTERD. 


PORTABLE TELEPHONE 
SIGNAL CORPS TYPE TP-9 


A portable telephone set de- 
signed to provide communication 
— greater distances than those 
taimed wtih ordinary local bat- 
oem sets. This is made ——— 
by the use of vacuum-tube 
plifiers in both the Sromaunntthers 


oe ae the am: — trans- 
ission be in only 
one direction at a in tamtae with gy * $59. 95 
ditional set of spare tubes. BRAND NEW. 


FM MOBILE EQUIPT.—TYPE FMTR ADIO SQUIPMENT | TYPE 2210 GENERAL PURPOSE RECTIFIER 
6 


VOLT OPE 6-VOLT OPER Designed to convert elec- 

plete a es 4 wo RATION Designed for 2-way Se = vig ee radio sys- tric power from ore = 

Com sembly designed for mobile 2-way communica- tems operating in the 152-162 me very . ba power lines for 

In most cases it w pose of operating the tele. 

4 from the 6-volt w . graph printer unit and 

Receiver Type 11-UF, for detailed description. , providing a 500-watt 
antenna assembly) for accomplishing an sories & instruction manual, ready source the telegraph 

operating 2-way mobile communication system. Designed operation. Used, checked out 

normally to derive all its primary energy from 6-volt, 3- Crystals, 12-volt Conversion Kit @ Antennas avail.— 

cell lead storage battery. Radio Transmitter Type 35-UFM prices on request 


is a 35-watt (nominal output) freq.-modulated unit de- 
signed especially for mobile use. It utilizes the phase- FM RADIO EQUIPMENT 1 TYPE 2365 = 
shift methed of obtaining the desired freq. deviation. 50-60 cycle power line, 190 2 
This permits direct crystal control of the carrier freq. and Designed for 2- Bn tf a ng - + radio sys- cycle power line. Ri inpu' put ‘with full load alternating- 
& simple circuit design with no critical tuning adjust- tems operating r igh mand. I current and ( t-current 
It is designed for a maximum freq. deviation of tw Power Output: (1) Direct 
rating range of 30 to 44 megacycies. A 7 s peres at 115 v. (2) Alternating 
the rated wattage ‘ amperes at 115 v. Weight 39 Ibs. 
operating conditions in mobile sories & instruction manual, ready for opera- $99. 50 Like New ... 
is i? self-contained and Ised. checked out 
~*~ r . 12-volt Conversion Kit & ‘Antennas avail.— 
: ay prices on request - BC-456 MODULATOR 
Size: 8” w., 10” 1. 8% h. (mounting centers 71 


aC oO . 
e. cryatal- -con- 7 TUBE FM TRANSMITTER be 3 -150, 1255 ——_ amplifi ers 
ses: Gri d 


me re 6 Volt Dynamotor Power Supply : 
tion of freq my Instructions for connecting og for converting to 10 iP s 3 . Or can plate modulate small ri 4 
i efobtle- Radic or 6 meters kK r . Also can be used as a paging amplifier, 
A 7CT is used in a resistance coupled crystal controlled audio amplifier (by changing to en ae tran former) e 
one Pmpaehe eterc Oscillator circuit mu s 30 & Contains valuable parts transformers, tubes, 
TAG a 7 GT 787. ao Mc. Th y s 37. i. o ong “= 
Power >, wo 7A8's are used as balanced modulators. nee 
“B" supply ae = quadruplers, and a 7C5 as speech Goantnan 300-400" ¥- 3 voltage 
It incorporates fi An 8 us a power empties. Each 
the most efficient and lon«-lived vibrator and circuit —. s 
able. and affords a very reliable and economical method a hook nstructions for Sa he % 
of obtaining ““B’’ voltages. Complete system $99 50 —— housed in louvred SPECIAL! 
(as described above) with instruction sera * case x8” Link Radio Mobile Pu 
Crystals & Antenna for above avail. lee on request. PMC Transmitter 3 20 LBS. of 
Kits & 12-volt Conversion Kits avail. from manufacturer. Reg. $325.00 . ASSORTED 
RADIO PARTS 


We maintain a complete replace- Field A terrific 
= buy at only 


type 

invite ‘all pinguiries 
and offer h- 
nical Stclstanae 
Piatt 
o 


Completely insulated & 
rubber housed for all POTS, standard makes 

weather conditions. Made Kit of 50 assorted MICAS, FP types, Bathtubs, 

by Jefferson Electric Co Tubulers & Oils, xtuaaare makes. . $2. 29 
Power distributing trans- der the above listed kits now while quantity lasts. 
former over run lighting. 


type Fi, rating 
Like new 3 f. 60 cycles. POWER UNIT 


$19. 95 Brand New . _. $39. $5 ee my yt generating set avail. In excellent 


THE “APPROVED” NAME IN KITS manufactured by APPROVED BK 22 RELAY 


Model V-S Binaural Contains 28 V. step veiap. 5 deck 


Twin AM TUNER. 5 6 position switch. A 
ci = 12 V. SPDT Relay..... 


tube AM Tuner Kit. 
Complete with 5 | Free descriptive literature avail. on these HI-FI Kits. 
standard brand tubes (All prices incl. 10% Federal Excise Tax.) 
aa teste, teak. 42 voc Seageme Dynamotor 
28-page book with | Model V-9 Binaural Le ee SS 
pictorial, mechanical — = —,. 9 / aly ma. all are brand | 
; -~| & uner . 1 marked leads. Regular price 

and een dis i Complete with ° is $58.50. Our price $44.50 

_ Srams in step-by-step | wtandard brand sabes 
instruction. $32 50 and all parts, incl. . 
Terrific value . 28-page book with : j "FP" CONDENSER 

pictorial, mechanical S jt = a as. 

Model V-22 Imperial schematic dia- ; < pg. By 40-40-40 @ . 


am. : grams in step-by-step | ! : ; 
FM TUNER. 12 tube] i truction. You will not find a ’ SPECIAL, New ....10 for 


AM-FM Tuner Kit. Com- : 
plete with 12 standara | Detter kit .95 


brand tubes and all | Value 
parts, incl. 48-page book J-38 KEY 
with pictorial, mechan- Se black bakelite base, 
feal and schematic dia- x 3", 
grams and step-by-step | Medel A-890 20 Watt -— — me: ap 
instructions. Compact | Williamson Type Am- S SS . “full adjustable. 
size mades it ideal for | PLIFIER KIT. Complete . . silver keying 
installation where space ° $43.50 with all tubes & parts a ge A be Ml 
” . ~ 
p heck coor ari’ — ey hl mann 4-45 Key with metal knee band. Brand New... ..$2.95 


pictorial & schematic di- : 
Model 2-800 PRE-AMPLI- | axrams. Incl. AC power TS-9 HANDSETS 
with built-in 6 posi- supply. fi t - i ¢ 
‘ 1 *- fi Ee oes ee, a ~ y with push to talk butterfly switches. Handy units for 
‘on equalizer for GE &] plifier of its kind In the 
~ use in mobile, CD units, ham use, ete. Complete with 
@i Pickering Cartridges. Com- ] HI-FI audio & audio 6 foot 3 wire rubber covered cable. 
plete with tubes & all | visual equipt. $52 50 a New Condition . : “- 
parts. incl. 24-page in- | Gelds.... . bd W.E. Handset type GSAWS, new... oo... . . $28.98 


struction $20 95 
book. se eeeee ° net depos i 
ae ot o - 6-0. "Boe. Salian tiene pote 


All shipments F.0.8. 
Model A-620 Universal | mode! a-880 Binaural TWIN N.C. 
POWER SUPPLY. 117] CHANNEL AMPLIFIER KIT, hae =n = Ra 


volt 60 cycles, choke fil- ] channel 1 & 2. Complete ! 

ter system. Completely | with tubes & all parts, inci. m xP PLATT 

wired and tested. Ideal | 28-Pere instruction” wok | Gy OE ELECTRONICS CORP. ; 

Veig Ara fon Model | schematic diagrams. — Incl. sa 20 MURRAY ST., NEW YORK 7..N.Y. 9 
$14.50 $ : Telephone: COrtlandt 7-2575 
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LAFAYETTE PROFESSIONAL TURNTABLE) i 1251 01.64.50 
ULTIMEVTIC HYSTERESIS SYNCHRONOUS MOTO sue oven 


PROFESSIONAL TURNTABLE WITH HYSTERESIS-SYNCHRONOUS MOTOR 


The Medel PK-225 is a true hysteresis-synchronous motor ond is free from speed variations due to fluctva- 
tiens in line voltage, load and temperature. It is the smoothest type known, completely free from ‘‘cogging™’ (the 
minute variations of speed which show up as wow ond flutter)! 


ONLY LAFAYETTE'S HYSTERESIS—SYNCHRONOUS MOTOR, in its price class, is made to extremely fine toler- 
ances (on the order of .00001 inches)! Only Lofayette's motor has 16 cores; a high permeability rotor magnet, ball 
thrust bearings, oilite sleeve bearings plus felt oil reservoir, cooling fins as an integral part of the rotor and a hollow 
rotor core for maximum efficiency and minimum heat. Only Lofayette’'s motor can be oiled from above, without disos- 
sembly, through a unique oil feed — Only Lofayette's motor has a self-aligning armature. 


Here's THE turntable—the fast word 


78, Ps poo 33% rom © 


WEI t 16 Ibs. 
LAFAYETTE MODEL PK-225 


amazingly constant speed, 


50db —— average reco 


high-fidelity performance! A fine 7 instrument in every 


professional 
sense. Just look at some of these OUTSTANDING FEATURES: tana h AND a hag Less than 0.2% © TURN- 
— —— diecast aluminum. reine for perfect 12” di ighs approx. 
ides |; the extra-heavy rim »bes “has like a ‘flywheel te prevent speed ry 
r TRUE-HYSTERESIS-SYNCHRONOUS MOTOR: For smooth, low-noise, wow- ond filutter-free operation © RU 
BLE: NOISE: pemetod level @ INTEGRATED SPEED CONTROL: For oll 3 iw al 


VY DUTY IDLERS: Precision-ground; provide positive constant-speed 


2 OVERSIZE, 

rim drive © pore BALL THRUST BEARING: Turntable rides smoothly over ball bearing floating on thin film of 

oil @ FREE FLOATING, SHOCK iD MOT UNTS @ AUTO- 

MATIC IDLER DISENGAGEMENT e CORK f AND RUBBER MAT ¢ STAINLESS STEEL PRECISION “SPINDLE 

. PAs ay REQUIREMENTS: For 105-130 volts, 60 cps AC; draws 16 V.A. © ACCESSORIES SUPPLIED: 45 RPM 
adapter Strope disc @ SIZE: 2%” above and 4” below motor board; 143%4” deep x 12%,” wide © SHIPPING 


© RUBBER CUSHION SHOCKMO! 


Net 64.50 


Deluxe Woodbase for PK-225 and 12” Tone Arm (Specify Finish). Shpg. wt., 13 Ibs Net 14.95 
Deluxe Woodbose for PK-225 and 16” Tone Arm (Specify Finish). Shpg. wt., 15 Ibs. Net 15.95 
VISCOUS DAMPED TRANSCRIPTION TONE ARMS 
LI —. SPECIAL MONEY-SAVER 

LICENSED COMBINATION 

DAMPED U. S. PATENT Se ise FR ~~ “Trinle-Play, Cortridge ‘Model 
with Genvine ‘omond 

rxso— 11.95 arm LUCIO 


@ 15-INCH WOOFER WITH 31.5 OZ. MAGNETIC (SK-67) © 8-INCH MID- 
RANGE SPEAKER (SK-74) © NEW HIGH FREQUENCY ACOUSTICAL LENS 
TWEETER (HW-7) © 3-WAY CROSSOVER NETWORK (LN-3) 

Lafayette presents this outstanding 3-way ik t designed fi hi thus 
desires performance formerly possible in ‘meith-cpeaher systems A. dt ay nis og = 
won't believe your ears when you hear the — 
The SK-67 15” bn wg provides phenomenal b: 
mid-range frequenci and the HW-7 high ency 
infects: ~~ Frequencies, ¢ ith eeinaously able a 
nductance-ca ne! w it 
ne —— . hg — varia! Presence and 


SY-93. Complete System as listed above 


2 WAY SPEAKER SYSTEM 40-16,000 CYCLES 
@ 25 WATT WOOFER @ CROSSOVER NETWORK @ IMPORTED Hi-Fi 
TWEETER @ LEVEL BRILLIANCE CONTROL 
speaker system is another excellent buy for the moderate Tt is basically 
21.5 of. Alnico V magnet. a 4 Fests in move efficlen = Inrorgoraen the of ae ee on am 
Complete system ineludes the SK-68 HK : 
network with level-brilliance control. Ran 


SY-87—Complete System 


NEW 6 TRANSISTOR 
SUPERHET RECEIVER KIT 
with LATEST NPN-PNP TRANSISTORS 


: eel - 2N188A a 4-SPEED 
Less i, SUBMINIATURIZED AUTOMATIC 
@ NEW 28 PAGE INSTRUCTION MANUAL RECORD CHANGER 


Newly revised Latayetle KT-119A 6 Transistor Superhet Kit uses latest GE NPN-PNP , 
designed. circuit to provide superior qommmareta) quality Reg. 

with me dB soensttivity, selectivity and stability. Has matched set of 3 IF’s, oscil- Sst 

lator coil. hi-Q loop and efficient transformer coupling. Eificient — speaker and . 

earphone jack for private listening. Complete with all parts, 


— and new 28 page detailed instruction book. Size 644 x re = th PShpe. wt, with NEW G.E. TURNOVER 


KT 119A — Complete Kit Jess Case and Battery tet 29.98 . ae ae ‘a al 
MS-339A — Sturdy, attractive brown leather case oe 

with carrying strap for KT-119A SAPPHIRE SYTLI 
MS-366 — Sensitive matching earphone r NOT A CLOSEQUT—NOT A DISCONTINUED Model, this is « nation- 


6 rT ally advertised, latest model record changer, with new GE VRII Series Triple 
“WRIST WATCH” CRYSTAL MICROPHONE) Pic), Conicce with G."E “Genvine diomond ond sapphire erli and is priced 
@ SENSITIVE @ HIGH OUTPUT © PERFECT FOR SECRET | %° !ow that we DAR facturer's nome. auto- 
matic record changer has exclusive and deluxe features for the finest hi-fi sys- 
PICKUPS @ APPEARS & IS WORN EXACTLY LIKE A REAL tems, such os automatic intermix, muting switch, click filter and automatic 
WATCH shut-off after last record. Heavy duty 4-pole sheded pole motor with heavy 
Here is something ow in microphones for use by police, private | rim-weighted turntable. 4 speeds, 78, 45, 3343, 16-2/3 RPM. Negligible wow 
a for pubile Paina Case d y Aapowy beng > a hpeny tp yoo wit eal phy web -m Lace i volve, : 
i any reason you do not you received we 
A with modern gold-finish tumoral and bande and aw tar leather | shall cheerfully refund your purchase price, Size 12%” x 13%”, requiring 
11/16” clearance above and 2-11/16” below motorboard. Shpg wt., 21 Ibs. 


poseedet, ete. Ting pertorations apvund the br P aagemnee d PK-250 RECORD CHANGER (iess woodbose) with NEW GE 4G- 

permit ¢ oo directional sound | pickup. Sensitivity rx the mike is 052 Diamond Sapphire Cartridge Net 39.50 
quite ai mike may be connect 

tape recorder or amplifier microphone input. MAHOGANY OR BLONDE WOODBASE CUT TO FIT ABOVE 


PA-47—""Wrist PK-111—Specify Finish, Shpg. wt., 5 tbs. Net 3.95 
165-08 Liberty Ave, ' 
JAMAICA 33: N. Y. 
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NEW “DYNA-SLIM”’ MICROPHONE 

© HIGH IMPEDANCE — 50,000 OHMS 

: ON-OFF SWITCH SPECIAL | 
© “QUICK-SLIP” ADAPTER 


New dynamic, high output microphone with olf the 
features of *‘mikes’’ costing 3 times a $ pricel 
—S55db. Smooth response from 


.. Slips on or off stand adopter in a wink, Stond- 
ord %” — 27 adapter permits tilting mike for multi- 
angle use. Satin block and chrome fi 


NEW 180 PAGE ELECTRONIC 
CATALOG FEATURING ; 
THE BEST BUYS IN THE BUSINESS 

The newest and largest assortment of Electronic, Redio 
and TV parts, Hi-Fi and Public Address Components and 
y , Test Equipment » tubes, Transistor Kits and minia- 

rized ts for tor circuitry, Hem 

ad Builders Kits, Tools, ‘Books, Microscopes, 

Cameras, and Drafting Equipment.—ALL AT 
owas PRICES—Catering to the economy minded 


experimenter and 
+. CRAMMED FULL OF MONEY SAVING BUYS. 
SEND FOR YOUR PREE COPY TODAY. 


Clive STEREO TUNER KIT 


THE MOST FLEXIBLE TUNER EVER DESIGNED 
© 11 Tubes + Tuning Eye + Selenium Rectifier © 12 Tened Ciresits 


@ Armstrong Circuit with PM/APC end AFC Defeat 


More than a year of research, planning and engineering went into the making ef the Lefeyette 
Stereo Tuner. Its unique flexibility permits the reception of binaural broadcasting (simultaneous 
transmission on both FM and AM), the independent operation of both the FA and AM sections 
ct the same time, and the ordinary reception of either FM or AM. The AM and FM sections ore 

rately tuned, each with a separate 3-gang tuning condenser, _ Separate flywheel tuning and 


AM. Automatic frequency contro! * 

flexibility, this Is, above all else, a quolity high-fidelity 

exclusively in the highest priced tuners. 

FM specifications include grounded-grid triode low noise front end with triode mixer, double- 

tuned dual limiters with Foster-Seeley discriminator, less than 1% harmonic distortion, 

quency response 20-20,000 cps + Ys db, full 200 kc bandwidth and sensitivity of 2 microvolts 

for 30 db quieting with full limiting at one mi it. AM specifications include 3 stages of 

AVC, 10 ke whistle filter, built-in ferrite loop antenna, less than 1% harmonic distortion, sen- 

sitivity of 5 microvolts, 8 kc bandwidth and frequency response 20-5000 cps + 3 db. 

The 5 controls of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning and 5-position 
Tastefully styled with gold-brass escutcheon havi 


wiring simple, even for such a complex unit. Complete kit includes all parts and metal « 

e er step instruction manval, schematic and pictorial diagrams. Size is 1334” W x 10%" £ D 
x4,” H. Shpg. wt., 18 Ibs. 

The new Lafayette Mode! KT-500 Stereo FM-AM Tuner is a companion piece to the Models 
KT-300 Audio Contro! Center Kit and KT-400 70-watt Basic Amplifier Kit and the ‘‘Triumvirate’* 
of these 3 units form the heart of a top quality stereo hi-fi system. 


LAFAYETTE MASTER AUDIO CONTROL CENTER 
with BINAURAL CHANNEL AND DUAL VOLUME CONTROL. 


This is not only the finest hi-fi preamp choracterized by unmatched features, but it hes been 
functionally designed to keep pace with the conversion of your present hi-fi system te binaural 
(Stereophonic) sound. Incorporates an extra channel and dval volume contro! for yr 
reproduction. Features include DC on ali tube filaments, negative .feedbock in every stoge, 

dual cathode follower ovtput stoges and lctest printed circuit construction. Less than 0.09% 
IM distortion and less than 0.07 harmonic distortion at 1V. Hum and noise level better than 
80 db below 3V. Uniformly fiet frequency response over entire audible spectrum. 7 inputs for 
every type of phono, tuner or tape. Tasteful styling, brilliantly executed, Size 12% x 9V¥—_ x 
3%". Shpg. wt., 10Y2 ibs. 

KT-300—Lofayette Master Audio Control Kit Complete with cage and detailed assembly in- 
structions. .......... Net 39.50 


LT-30—Some as onto ‘aightdy wired pare purer with coge ne instruction monvol. 


DELUXE. ro WATT BASIC “AMPLIFIER 

@ Conservatively Rated At 70 Watts « Inverse Feedback © Variable 
@ Metered Balance And Bias Adjust Controls e Available In Kit and Wired Form 
Here's ultra-stability in a 70 watt basic power amplifier employing highest quality components 
conservatively rated to insure performance ond long life. Features matched pair KT 88's and 
wire range linear Chicago ovtput transformer, variable damping cortro!, meter for bies and 
balance and gold finish chassis. Frequency response 10-100,000 cps + Idb. Hum and noise 
90 db below full output. IM distortion less then 142% ot 70 watts, tess thon 0.3% below 30 
watts. Harmonic distortion less than 2% at 70 watts from 20 to 20,000 cps + 1 db. Output 
impedance 4, 8 and 16 ohms. Hendsome decorative cage perforated for proper ventilation. 
Size 144, x 10 x 7%” including cage and knobs. Shpg. wt., 40 Ibs. 
KT-400—lLafayette 70 watt Deluxe Basic Amplifier Kit complete with cage and detailed 
essembly instructions. Net 69.50 
£A-70—Same as above completely wired ond tested with cage and instruction manval. 
Net 94.50 


: P.0. BOX 511 
Litiyet Radio Baynes 31, N.Y. 


(J Send FREE LAFAYETTE Catalog 305 


AND MAIL ; 
Address POS Se Se eee eH ee ESS SES SEE ESE SSSeeseseseSseseeeeee TODAY j 
| 
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* Winners of 1958 Fashion 
Foundation of America Gold 
Medal for Distinctive Styling. 
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By BERT WHYTE 


HINGS are kind of quiet in the 

world of tape at the moment. Prob- 
ably this is because everyone is sort 
of sitting back and waiting to see how 
the stereo disc ball is going to bounce. 
Not that there seems to be any evi- 
dence of retrenchment, or anything 
like that. I think in fact that, if any- 
thing, many companies are marking 
time now because there are expansion 
plans in the offing and they want to 
wait and get the advantages of better 
timing in connection with any stereo 
disc announcements. As I wrote some 
months ago, co-existence of stereo 
tape and stereo disc is very probable, 
rather than a dog-and-cat fight. There 
seems to be a growing sentiment in 
the stereo tape industry that such will 
be the case. Wise heads, however, 
are also of the opinion that if the 
stereo tape market is to remain the 
“deluxe” stereo market, then steps 
must be undertaken to ensure that 
the stereo product the tape customer 
buys is truly a high quality “deluxe” 
product. 

One of the most interesting develop- 
ments along these lines, is the in- 
creased awareness of the signal-to- 
noise-ratio problem, or in plain Eng- 
lish . . . the ubiquitous and annoying 
tape hiss. This whole business of tape 
hiss is kind of up in the air. If I re- 
port to you that on such and such a 
tape the “hiss level was unobtrusive,” 
this can really have a variety of 
meanings. One, obviously, is that the 
tape hiss isn’t gone, but merely “un- 
obtrusive.” Now is it unobtrusive be- 
cause I have psychologically condi- 
tioned myself to reject it? It is also 
true that if a tape is played back in 
a given room at a level of say 65 or 
70 db... at that level the tape hiss 
may not be discernible at all. But if 
the auditor is listening to his tape at 
a 90-95 db level, then the hiss may be 
intolerable. It is apparent that several 
things need doing about tape hiss. The 
most obvious answer is to try and 
eliminate it from the tape altogether 
through improved production tech- 
niques. The other thing is that a 
standard reference level of playback 
be established so that judging the 
amount of hiss that may be present 
on a tape would not be quite so em- 
pirical a task. 

In connection with the elimination 
of hiss, you may be interested to know 
that a number of people in the indus- 
try are attacking the problem by 
building a special recording and play- 


back amplifier for their tape machines 
or are modifying existing amplifiers. 
It is too involved to go into the inner 
workings of these, but roughly it in- 
volves more expensive and low noise 
component parts, a change in bias 
voltage and its control and regulation, 
and other trickery. That enterprising 
small company, Vanguard, is reported 
to have a new low-noise amplifier now 
in service, several others are in the 
process of building the new ultra- 
quiet units, and one of the majors is 
reportedly dickering with an _ inde- 
pendent supplier for very special low- 
noise amplifiers to replace the present 
electronics in all its stereo equip- 
ment ... meaning something on the 
order of 25 units! This is not meant to 
malign the electronics as supplied 
with most stereo recorders. They do a 
good enough job, but if something 
better is wanted, inevitably this means 
more money, and quite logically the 
stereo machine manufacturers don’t 
want to pass on to all their customers 
the extra costs involved in building 
the fancy amplifiers. It probably will 
remain a custom affair for some time 
to come, but at least there is work in 
progress to combat the tape hiss prob- 
lem. As time goes on I'll keep you 
posted on developments in this area. 


GERSHWIN 

CONCERTO IN F 
Eugene List, pianist with Eastman Roch- 
ester Orchestra conducted by Howard 
Hanson. Merecary MDS5-9. Price $12.95. 

You might expect that the music of 
Gershwin would be ideal for stereo, 
and certainly on the evidence of this 
sensational tape, this would seem to 
be true. All the color and the “synco- 
pated rhythms” and the clever Gersh- 
win orchestrations take on new inter- 
est when stereo weaves its magic. On 
this tape we have an ideal combina- 
tion of artists to tackle the tricky 
“Concerto in F.” Eugene List is a 
young American pianist, who you may 
remember played for President Tru- 
man during the last war. He has 
come a long way since then, having 
concertized with leading orchestras all 
over the world these past years. Al- 
ways a keen student of American and 
modern music, he was the logical 
choice to team up with this country’s 
foremost conductor of American mu- 
sic, Dr. Howard Hanson. The per- 
formance that has resulted from this 
association may be considered as near 
definitive. 
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SEND for our FREE complete 
TUBE & PARTS LIST and order 
blank. 


April, 1958 


iS FREE POSTAGE in U.S.A. and Terri- | ONE YEAR 
tories on orders over $5.00. 25¢ han- | MONEY BACK 
dling charge on orders under $5.00. 
4 25% deposit required on C.O.D.'s. GUARANTEE! 
Please send approximate postage or 
, al freight on Canadian and foreign orders. 
Subject to prior sale. 


We have OVER 1000 
USED TV SETS 


At All Times In Our Huge Warehouse 
Buy one or more of these WORKING TVs 
to sell or use as your own ! 
All Sets in GOOD WORKING condition! 
Your Choice—Console or 
Table Model 
+++ $23. 19” ...$58.00 
. -$28.00 -.-$64.00 


When ordering TV's, state whether ta- 
FR E E BO N U S A N- ble model or console te detired. Also 
T E N N A G | Vv E N os goer elgg hemes FOB. raat 


On any quantity WIRE or CALL today! 


WITH ANY TV SET 
| ORDER!! 


PROMPT SHIPMENT! 


ELECTRIC COMPANY ,.... 
79 CLINTON PL. NEWARK,N. J. Hu mboiat 4.9848 


get the straight facts 
on current model 


TAPE RECORDERS 


RECORDER 
MANUAL” 


VOL. 1 


Looking for unbiased facts 
about various makes of tape recorders? 
This is the book that shows you the 
“inside story’’—nosales pitches — just 
down-to-earth descriptions and illustra- 
tions of all mechanical and electrical 
features and how they work. 

Sams “Tape Recorder Manual”, Vol. 
1, covers tape recorders and players 
produced in 1956 and 1957 by the fol- 
lowing manufacturers: Ampex, Bell- 
Sound, Columbia Records, Ekotape, 
Ellamac, Magnecord, Silvertone, V-M 
and Wilcox-Gay. 

Presents complete authoritative data 
on each model: exclusive “exploded” 
views of all mechanical parts; details of 
each adjustment and control; complete 
operating instructions; photographs of 
all external and internal parts; com- 
plete wiring diagrams and replacement 
parts lists. Includes tips on how to avoid 
and cure troubles such as wow, flutter, 
failure to erase and others. Shows you 
how to disassemble and assemble each 
recorder and how to check for source 
of trouble. A valuable book for every- 
one interested in tape recorder design, 
operation and servicing. 148 pages; 814 
x 11”; profusely illustrated. 


PRICE $995 
ONLY 
SEE THIS AUTHORITATIVE BOOK 


AT YOUR SAMS DISTRIBUTOR OR 
MAIL COUPON TO HOWARD W. SAMS 


FREE TRIAL COUPON 


Howard W. Sams & Co., inc., Dept. 1-DD8 

2201 E. 46th Street, indianapolis 5, ind. 

Send me Soms “Tope Recorder Manvel” Vol. 1, for 
10 days FREE examination. in 10 doys | will pay for 
the book, plus small delivery cost, or return postpaid. 
We pay delivery costs if you remit with this coupon, 
same return privilege. 


(outside U.S.A. priced slightly higher) 


List has caught the spirit of Gersh- 
win as few other pianists have before 
him and with Dr. Hanson’s knowing 
and communicative accompaniment, 
the concerto sparkles with life and 
vigor. The stereo sound is such a fab- 
ulously superior thing that one feels 
as if the concerto is being played for 
the first time. From the robust ex- 
clamations of the opening tympani 
figure and cymbal clash, one instinc- 
tively feels that something memora- 
ble in your experience with recorded 
sound is going to unfold. And it’s all 
there . . . the sharp, transient clean- 
ness of the piano, the smooth sweep 
of the strings, the brazen cry of the 
brass, the busy murmurings of the 
woodwind, the authoritative power of 
the percussion. 

Directionality here was ideal with 
the piano a hair left of center in the 
ghost center channel. The effect of 
depth was considerable and was en- 
hanced more so by the very forward 
sound and projection of the music and 
the balance against the right amount 
of hall reverberation. All in all, a 
stunning tape and if you are even re- 
motely interested in Gershwin, a 
“must” on your listening list. 


HAYDN 

TOY SYMPHONY 
Solisti di Zagreb conducted by Antonio 
Janigro. Vanguard VRD-2. Price $8.95. 

This is one of the most perfectly 
delightful stereo tapes yet produced. 
Haydn’s almost whimsical little score 
is an ideal stereo vehicle with its use 
of toy cuckoo, nightingale, sleighbells, 
snares, etc. The Solisti steps lightly 
out of their all-string roles, long 
enough to give us a very neat, nicely 
paced performance, kept properly 
light and played that way. The vari- 
ous “toy” instruments stand out 
clearly in the bright light of stereo 
and their positioning is no matter of 
guesswork. The directional features 
of this little work are not overdone 
which is as it should be. 

Recorded fairly close, yet good spa- 
cious hall reverb has been employed 
to maintain presence. The tape is no- 
table for its lack of distortions, and 
I’m happy to report that even at good 
room-filling levels, tape hiss is mini- 
mal. This could become, in the future, 
the “young child’s stereo primer.” 
(And maybe for some not-so-young 
children too, eh!) 


JAZZ AT STEREOVILLE (VOL. 2) 
Concert Hall Society EX50. Price $11.95. 

This is the second volume to appear 
of the highly successful Jazz at Ste- 
reoville combo, reviewed here some 
months ago. The same high powered 
personnel is on this tape and they 
play four new numbers with equal 
zest and gusto. They are, “I Got A 
Right To Sing The Blues,” “Walkin’ 
My Baby Back Home,” “When Your 
Lover Has Gone,” and “I Knew You 
When.” As with the first tape each 
side of the band “fights” the other 
and in stereo there is no mistaking 
where the various personnel is de- 
ployed. All is as clean and undistorted 


as before and I can recommend this 
volume to you with equal enthusiasm. 


SNOWFALL 
The Hal Otis Orchestra. Sonotape 
SWB7033. Price $6.95. 

One of a group of new pop stuff 
turned out by Sonotape and, of its 
type, very good. This is a fair sized 
band and they give out with four 
numbers on which the arrangements 
were rather obviously slanted to ste- 
reo pickup. The numbers are “Snow- 
fall,” “Our Waltz,” “Dance of the 
Spanish Onion,” “Stella by Starlight,” 
and “On the Alamo.” This is set up 
dance style so that the slow “dreamy” 
stuff (ie. “Our Waltz”) alternates 
with some of the stuff with more gin- 
ger (“On the Alamo”). The sound is 
very good with all elements clean and 
crisp, with excellent instrumental 
separation, good directionality, and a 
reasonable amount of center “fill.” 
Nothing earth-shaking here, but pleas- 
ant in its own way. 

That cleans up this month’s batch of 
tapes but things. should be picking up 
soon so that I hope to have a juicy 
assortment next month to coax those 
hi-fi dollars out of your jeans. All 
for now—see you in May! —- 


“BONUS” FOR JAZZ BUFFS 


EEVES Soundcraft Corporation has 

come up with a unique merchandis- 

ing idea which will appeal especially to 
Dixieland Jazz fans. 

The company recorded an actual jam- 
fest of one of the greatest “All-Star” 
combos and is making this recording 
available as a bonus With the purchase 
of any 7” reel of “Soundcraft” tape. 

The deal works like this. For the price 
of a 7” reel of tape, plus 75 cents to 
cover postage and handling, the cus- 
tomer can have “Dixieland Jamfest in 
Stereo” specially recorded for him on 
the reel of tape he buys. It can be re- 
corded either stereophonically or mon- 
aurally, according to the customer's 
wishes. 

Since this collector’s item is not for 
sale, jazz buffs who want this 20-minute 
recording of everything from blues to 
Dixieland marches will want to take ad- 
vantage of this offer. 

The tape features Coleman Hawkins, 
Sol Yaged, “Red” Allen, J. C. Higgin- 
botham, Lou Stein, Milt Hinton, and 
Cozy Cole. 

The company’s franchised dealers have 
full details on this offer. —30- 


STEREO TAPE CATALOGUE 


COMPLETE listing of all available 

stereo tapes, including titles, artists, 
selections, catalogue numbers, and prices 
is now available as the “Complete Cata- 
logue of Stereo Music.” 

Published by Mooney-Rowan Publica- 
tions of Severna Park, Maryland, the 
new catalogue describes each tape fully 
and represents the output of 47 com- 
panies, from the majors to the smallest 
independents. 

The catalogue will be issued quarterly 
and is available from tape dealers or by 
subscription for $2.00 a year. 

The issue released on February Ist 
carried a listing of more than 750 stereo 
tapes and runs to over 100 pages. It fea- 
tures a four-color cover. 
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The Weakest Link 


(Continued from page 47) 


and tapes that were sheer pleasure, 
even on audio equipment of very 
modest character, making one una- 
ware of distortion, imbalance, noise, 
and even of the presence of an electro- 
mechanical intermediary. Such ex- 
periences are proof that the audio art A bd 

has reached sufficient development to 

provide outstanding reproduction of NNOUNCINE. aati 
music in the home—the kind of re- 
produced music you can listen to for 
the same length of time that you 
might spend enjoyably in a concert 


hall. . 
It is the thesis of this article, how- i bal F O J Be C 7 


ever, that program sources of first 
quality still represent too small a 
portion of the total. This is not to be 
misconstrued as a clamor for perfec- 
tion, which simply is not to be had. 
While present audio technology en- 
titles one to expect a reasonable fac- 
simile of the original sound, without 
obvious distortion or imbalance, it 
must be granted that one cannot ex- 
pect every disc or tape or FM program 
to live up to the same high standard, 
for this implies perfection. Neverthe- 
less, allowing for normal human and 
mechanical slips, it appears that the 
sources of high-fidelity material are 
too frequently falling short of the art’s 
present potential. 

The last statement takes cognizance 
of the fact that progress brings change 
not only in satisfaction of our standards, 
but also in the standards themselves. 
What was enjoyable reproduction yes- 
terday may become “low-fidelity” to- 
day. Yet, allowing for the fact that 
our ears have come to expect better 
and better reproduced sound, it may 
still be contended that program mate- 
rial, no matter what the source, is be- 
low high-fidelity standards more often 
than it should be. , Ms , 

Siecoiechiens teas eianeseanidiis dashes = «6Whatever your industry...whatever 
this? (It is assumed that the reader 
agrees with the writer, which of y . > M 
commas? aap eat be ae Sane; eng iim your product...if electronics is now 
persons are happy with what they 
have, while others are wracked by the > T 
pursuit of perfection.) It denin ine at work for J Ou, IN FO can become 
he can lose nothing and perhaps gain 
much by expressing his opinion to the . . 4 
FM station, the disc recording com- important to your operations. 
pany, the tape recording company, or 
the disc and tape retailer. But in fair- 
ness both to himself and the source 


of the program material, he should * ; ° 
take the trouble to make clear not & Ask your nearest RCA Industrial 
only the faults that he finds but also ‘ 

the virtues. Only in this way can the ° ° 

sources of program material concen- . Tube Distributor to tell you how! 
trate on minimizing the faults and 
maximizing the virtues. The manufac- 
turer and broadcaster both know that a : 
the road to profit lies in giving the ® a 

customer what he wants (at least ¥ RADIO CORPORATION OF AMERICA 
what the majority wants) and they Electron Tub 

Wiel aN Miniter Wallan ebeee- ® ctron Tube Division Harrison, N. J. 
work for first-hand information as to 
what the customer likes as well as 


dislikes. —30—- 
April, 1958 


Over 20 minutes of GREAT SOUNDS... GREAT ARTISTS... teamed exclusively by Sound- 
craft for this bonus recording... yours for only 75¢ postage and 
handling, when you buy Soundcraft Tape. Ask for it at your dealer! 


NOT ONLY THE SOUNDS OF JAZZ...BUT THE SOUNDS OF ALL MUSIC...SOUND BETTER ON SOUNDCRAFT TAPES! 


reeves SOUNDCRAFT core. 


10 E. 52nd ST., NEW YORK 22,N.Y. © WEST COAST: 342 N. LaBREA, LOS ANGELES 36 
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Send Us OF BRANDS 


IN STOCK 
Your Altec Lansing 


Electrovoice 
Jensen 


Only from famous COYNE do you get this 
modern up-to-the minute TV Home Training. List Of University 


Easy to follow instructions—fully illustrated AR © GE © VM 


with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- Components 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical Fob Guides to F A 
help you EARN MONEY QUICKLY IN A or 

TV-RADIO SALES AND SERVICE BUSI- 

NESS—part time or full time. COSTS Package 
MUCH oe —pay only for training—no costly 
“put together kits.” . 

SEND COUPON FOR FREE BOOK ~ Quotation 
SEND SOUTON BELOW ett MA 
MENT PLAN. NO COST OR OBLIGA- | YAM) We Wow of 
TION—NO SALESMAN WILL CALL. UNDERSOLD! 


8. W. COOKE, Jn. FOUNDED 1899 All merchandise is 
PRES. brand new, factory 
2 fresh & guaranteed. 
20% deposit is re- 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
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| 500 S. Paulina St., Chicago 12, Iil., Dept, #H6 

| __ Send FREE BOOK and details of your Television 


r Home Training offer. 
| Name. 


CORPORATION 
64 Cortiandt St., N. Y. 7, CO 7-2137 


ee 
Audio Operated Switch | 
(Continued from page 61) 


| 


an audio input signal of 5 volts. With 
the values shown in Fig. 1 for R:, Cs, 
and Rs, the relay remained closed for 
10 seconds after there was no audio sig- 
nal applied to the input. As long as 
there was speech or music to the ampli- 
fier input, with pauses no greater than 
10 seconds, the relay remained closed 
and, of course, the recorder mechanism 
kept running. 

The 10 second timing was the time 
interval the author desired for his de- 
vice. The constructor may increase or 
decrease this delay time. Increasing the 
values of R:, Rs, or C; will increase the 
time delay. Decreasing the value of any 
of these components will decrease the 
delay time. R; or Rs could be made 
variable controls so that the delay could 
be easily varied, if desired. Also, the 


| sensitivity of the relay can be varied by 


means of an adjusting screw so it will 
operate with more or less current flow 
through its coil. 

It will be found that the RC time- 
constant must be modified when such 
a circuit is at the input of a transistor 
amplifier versus the case of using a 
network of this type at the input of a 
tube. With a tube, the capacitor dis- 
charges through the resistor, R; in this 
discussion, but there is no d.c. path by 
way of the tube grid. With a transistor 
circuit, the capacitor discharges 
through the resistor and also into the 
transistor circuit. 


Some Applications 


Although the unit described in this 
article was intended primarily for tape 
transport operation, it may be em- 
ployed to start and stop any electrical 
equipment or motor driven device. 
When using it with a complete audio 
system, the constructor may automati- 
cally start his recorder mechanism 
when recording material is picked up 
by the microphone. When listening to 


| programs from a radio tuner or tele- 


vision audio signals, the microphone of 


| the audio system may be placed near 
his favorite listening position and, with 


an “on-off” switch on the microphone, 
it is only necessary to throw the mike 


| switch “on” and speak, whistle, or clap 
| the hands into the microphone to start 
| recording any desired portion of the 
| program. With this same arrangement, 
| a record player may be started and au- 
| tomatically stopped after the record 
| has been played. When using a record 
| changer, it may be stacked with rec- 
| ords and each record played at will by 
| speaking, whistling, or clapping into 
| the mike and at the end of each record 


the changer would automatically stop. 
Each following record can then be 
played when desired by this procedure 
and the changer will stop after each 
selection. The builder will no doubt 
think of many other applications for 
the device and can vary the timing of 
the device to suit his individual re- 


| quirements. 
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BC-645 XMTR RECEIVER 
15 Tubes 435 To 500 MC 


Can be modified for 2-way 
communication, voice or 
code, on ham band 420-450 
me. citizens radio 460-470 
fixed and mobile 450- 

. —e experi- 


eaene more than.sale price!) : 
7F7, 4—T7H7, 2-——7E6 
—6F6, 2—955 and 1—WE316A. Now covers 460 
to 4906 mc. Brand new BC-645 ship tubes, less 
power su in factory carton, p- 
28 te *: $29.50 


. SCR-274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Exeellent Grand 
T Deseripti ut NEW 


BC-455 ee 6-9 Me 
BC-456 Modulato 
BC-450 3- Receiver Control Boz. 
BC-451 Transmitter Control Box 
BC — Xmtr 3-4 Me (like new) 
B8C-457 TRANSM! ns . 
with oy tubes and crystal. 
Bc-4586 TRANSMITTER —5. 3 to 7 Me. Complete with 
all tubes crystal. B 


BRAND NEW 
[plans f TRANSMITTER—S 
plete with all tubes -~ 


210 Volt AC Power Supply Kit, for all 274-N and 
ARC-5 Receivers. Complete with metal $7 95 
case, instructions 8 
Factory wired, tested, 


SPLINED TUNING KNOB for ate 
RECEIVERS. Fits BC-453, BC-454 and 
Only . 


LORAN APN-4 
FINE QUALITY 
NAVIGATIONAL EQUIPMENT 


Determine exact geographic position of your boat 
plane. Indicator and receiver complete with all tubes 


js tn agp ogy tte sini wa. .only $46.49 


it 
Set. Of Plugs, 
Manual, ALL BRAND 


SPECIAL ig Receiver Indicator, 
(Gemititarized) $24.50 


SCR-522 2-METER RIG! 
Terrific buy! VHF Transemitter-recetver, 100-156 
channels. Xtal-controlled. Amplitude mod- 
ice. They're going fast! Excellent con- 


with all 


Receiver only, with all tubes 
Transmitter ly, with all tubes 
Accessories for above available. 


1 DYNAMOTOR VALUES! 45 
BRAND 


I, Input Output Used New E 
J DA-19-A 28V 114 A00V 400A $4.99 56.95 5 


ViiA— 400V 400A 6.38 
1 BD- 11 } DYNAMOTOR, ‘2 rg SPOS 


§ io0cv DC @ .35 A. With Filter Like New! 
. $22.50 ff 


rt nt 
FL-S FILTER 9c 


WESTINGHOUSE 21,” ROUND PANEL 
METER —10 to +4 Db. 
BRAND NEW......-essee.: & 

— 


AN eee LORAN SYSTEM 


TERRIFIC BUY! 
Value $1200 


OUR PRICE 


169°° 


Used in ships and aircraft. Determines 
position by radio signals from known xmit- 
ters. Accurate to within 1% of distance. 


Complete with tubes and crystal. Exc. 
used. 


NEW VALUES—JUST ARRIVED! 


BC-348 SUPERHET RECEIVER. Locally 
controlled 8-tube 6-band receiver for air- 
craft, communications type, for voice, 
tone and CW. 200 to 500 Ke and 1.5 to 
18 Me. For operation on 24 V DC with 
self-contained dynamotor. Complete with 
tubes. 

Exc. used. vocce cece. GOO1S 
AN/ARN-7 “AIRCRAFT NAVIGATIONAL 
INSTRUMENT. Superhet radio 97.95 
Range 100 Ke to 1750 Ke in $87.25 

4 bands. Exc. used. ‘ . 


AN/ARN-6 RADIO COMPASS EQuIP- 
MENT. Frequency 100 to 1750 Ke in 4 
bands. 24 V DC operation. 

Exc. used...... $188.50 
BRAND NEW. siden ace nti ee 


BC-733 VHF i0-TUBE AIRCRAFT RE- 
CEIVER. 6-channel xtal control. Freq. 
108.3 to 110.3 Me. Dual filter range. 
Easily converted for tracking Sput- 


io er : $i 2.95 
Dynamotor for above—Brand New $5.95 


AN/APR-4 RECEIVER only. 38 to 4000 
Mc in 5 tuning unit ranges. High pre- 
cision laboratory instrument used to 
monitor or indicate frequency of any 
signals within its range. Includes wide 
and narrow band IF strip selected from 
panel. Outputs provided for attachments 
to pulse analyzer, panadapter, etc. Input 
115.V 60 cy. $69 50 
BRAND NEW... ‘ ® 


Tuning Units for above—each. . .$39.50 
aad RECEIVER Se AL- 
Tim R. Complete with all 

tubes. Exc. used $49.50 
AN/ARN-SA AIRCRAFT RECEIVER. 11 
tube superhet, 3-crystal control UHF for 


Exe. used with tubes....... 924000 


1-152 AM INDICATOR 


DYNAMIC HANDMIKE, with “Press-to-talk"’ Switch, 
cord and plug——-BRAND NEW, only om 95 


ARC-5/R28 RECEIVER 
2-meter Superhet, 100 to 156 Mc in 
4 crystal channels. Complete with 
10 Tubes. $22 
BRAND NEW . 

i 


$9.75 
ARC-5/T-23 TRANSMITTER 


a - gem 2—832A, 2—1625 19.95 


7.95 
-95 


ARC-5 MARINE RECEIVER-TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 3 
Mc BRAND NEW with 6 tubes 

N Comm. Transmitter 2.1-3 


8C-603 FM RECEIVER, 10-channel push button tun- 
ing or continuous a 3 28 Mc. 


Bc-683 same as above except 27 to 
38.9 Mc. 


RADIO RECEIVER NAVY TYPE RAY-3 
Model AN-PRGEN is for 14V DC operation. 
These receivers are supplied complete with built-in 
dynamotor, 11 tubes. Weston output meter on frort 
panel, as well as coax antenna and output connec- 
tion, phono jack, on-off switch. 95 

WHILE THEY LAST Our Price . 


HI-LO IMPEDANCE MATCHING TRANSFORMER 
For headphones. 600 ohms to 8000 ohms. Standa 
Phone plug and jack, in metal case. 

included. 

a ee ee ee ee ee ee ee ee ee ee ee oe 


i BENDIX DIRECTION FINDER 1 


§ For commercial navigation on boats and planes. fi 
Complete installation comprises: 
Wie ts -26-C Receiver, used, with 


2.95 j 
All necessary accessories for above” in stock. 

ieee ep ee ee eee se 
ARB NAVY RECEIVER-TRANSMITTER 

Receiver 4 band 195-9050 Ke. Transmitter 3000-9050 

Ke and 2300-4200 Ke. 28 V namotor 

ALL BRAND NEW, complete bd 

—_—— ——— 


" 
NAVY “HANDY-TALKY™ TRANSCEIVER 
Two way communication by voice or MCW up to 30 
miles. Xtal qemeelien transmitter 140.58 Mc. — 
regen. Receiver. Telescopic Anten: ay aaa a 
Switch. Overall 154@°x25%" diam. ws. 629. 
price, less batteries gee 


BC1206-C BEACON RECEIVER 


BRAND NEW 
Brand New, less tw 
USED, with tubes. - mses USED, less tubes. 


BC-659 TRANSMITTER & RECEIVER 
27 to 38.9 Mc F.M. Two preselected channels 
crystal controlled. 5 to 10 watts. Com- 
plete with speaker, tubes. Excellent Used . 
POWER SUPPLY for above, 117 V 60 Cycles ‘<. 
Excellent used. $16.9 

1 


DYNAMIC HANDMIKE, aircraft, made by T 
Corp. Press-to-talk switch. BRAND NEW Sas 


DYNAMIC HEADPHONES, 600-ohm impedance, with 
large earphone cushions, co 
BRAND NEW, special 


— 
BC-605 INTERPHONE AMPLIFIER 
Easily converted to AC intercom set—ideal for home, 

Office or factory. 
BRAND NEW, with prteteas eebareante 
AC Conversion Instructic 


Hi-Fi DYNAMIC HEADSET with er 


Freq. Range: 40-14000 CPS. No Distortion. $1 
SRAND NEW .. 9 


2000 to 600 ohms. } 
ewe ee 


; no MICROPHONES Excellent BRAND f 


Description 
Carbon Hand Mike 
Carbon Throat Mike... 3 
Army and Navy Lip Mike... . 
Carbon Mike 


—— 
HEADPHONES 

i Mode! Description 
High Impedance. 
Low Impedance 
Low Imp. (featherwt. ): 
High Imp. (2 units). 
Cords, with PL55 plug 
and JK26 Jack. ...+++-+ 


= oe oe oe ee ee ee ee ee ee ee ee oe oe 
For any equipment 
"SCHEMATIC DIAGRAMS fo",.077 swv'ems"* 65¢ 
Please inctude 25% Deposit with 


order—Balance C.0.D. 
Soe py § Charge on all orders under $s.00, all 
8. Our Warehouse, N.Y.C. 


BC-442 ANTENNA RELAY 


Wottortnn Value! Consists of % amp 

RF Ammeter (antenna current in- 
dicator), 0-10 scale. Transmitter-Re- 
ceiver Switching relay, in aluminum 


nents. BRAND NEW... 20,- 92049 


Telephone: CO 7-4605 
51 Vesey St., New York 7, N. Y. 


G & (& Radio Supply Co. 


for 
Meters. Shock omees, 


BRAND 
(add 50¢ for 
Original 1000 Ke © tal for s Packin Bice os NEW $8.45 
LM FREQUENCY METER 


Sg calibrated modulated. Heterodyne. 125 Ke to 
ng! a With Calibration book. 


GOLD PLATED SPECIAL! 
TS-1/ARR-1 TEST OSCILLATOR 
=x 634” x 7” high. OUR LOW PRICE, on. - $3.95 


BRAND NEW SPECIAL PURPOSE TUBES 


nm Original individual Packing 


NEW! Cathode te “Tubes NE 


LLA 6-V 

STORAGE BATTERY 
3 Amp. Hour. BRAND NEW. 35,” 
1-13/16" x 2%”. Uses Standard Elec- 


trolyte Only $2. J 
2 VOLT BATTERY “PACKAGE” 


1—2V. 20 Amp. Hr. Willard 
Storage Battery 
1—2V. 7 prong Synchronous 
Plug-in Vibrator . . . 
1—Quart Sete Electrolyte 
(for 2 cells i 
ALL BRAND New! 
Combination Price... . 
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2 YEARS 
OF STUDY 


can give you these 


ADVANTAGES 


@ Associate in Applied Science 
degree 


@ Preparation for a career as an 
engineering technician in 


ELECTRONICS 
ELECTRICAL POWER 
METALLURGY 
COMPUTERS 

AIR CONDITIONING 


@ or you can continue without 
loss of credit to a 4-year 
Bachelor of Science degree 
in Mechanical or Electrical 
Engineering 


.MSOE 


in Milwaukee 


nn 


FREE 

folder answers your 
questions about 
the Engineering 
Technician, who he 


TECHNICIAN | is, what he does, and 
ae how to become one. 
SEND TODAY 


THE 


MILWAUKEE 
SCHOOL OF ENGINEERING 
1025 N. Milwaukee St., Dept RT-458 
Milwaukee, Wisconsin 
Please send free folder 
0 **The Engineering Technician;”’ 
() Booklet *‘ Your Career in Engineering.”’ 
(please print) 


I'm interested in : ith 
(name of course) 


Name 
Address_____ 
et ee _..... Zone State. ‘ 
Eligible for vets. educational benefits 
C yes [) no. 
Discharge date 


— See 2 2 eee eee eee wa wee wees 


— 
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An All-Transistor TV Set 


| 
| 


Motorola's Robert W. Galvin holds 
up a model of the cordless TV re- 
ceiver while it is in operation. 


This fully portable receiver can operate away from 


normal power sources on its integral batteries. 


transistorized and battery- 


ULLY 
| FPoperated, a new Motorola TV re- 


ceiver is capable of playing wherever 
the signal is, without having to be 
plugged into an a.c. outlet. 

The truly portable receiver is pow- 


| ered by rechargeable 12-volt nickel- 
| cadmium batteries. Weighing about 30 
| Ibs. altogether, it is comparable to the 


lightest of tube-operated portable TV 
sets. Using 31 transistors, many of 
them developed by Motorola engineers, 
the compact unit consumes less than 11 


watts, as compared to power-consump- 
| tion ratings of over 100 watts for even 
| the most efficient of present-day sets. 
| The manufacturer reports that a full 
| six hours of playing time can be ob- 


tained, starting out with fully charged 


batteries. 


To completely recharge the batteries, 
eight hours are required. However, the 


set may be used normally during the 
recharge period. Either recharge or 
normal playing can be achieved through 
a 12-volt automotive system or a 117- 
volt a.c. source. With the long-life bat- 
teries, Motorola claims that the cost for 
operating the set averages out to less 
than half a cent an hour. 

General availability of the set de- 
pends on cost and availability of the 
transistors used in its design. Although 
present cost would be prohibitive, it is 
believed that a set of this kind could 
be sold at a realistic price in possibly 
two years. 

The greatest immediate value in de- 
signing the set—over 8000 hours in 
engineering manpower were required 
—was the information developed con- 
cerning the problems of transistor 
design and the techniques used in solv- 


ing them. —0- 


The chassis of the 
transistorized, bat- 
tery-operated, fully 
portable TV receiver. 
As can be seen, the 
picture tube is the 

tube it uses. 
The two relatively 
small nickel-cadmium 
batteries are shown 
at the rear. 31 tran- 
sistors replace the 
usual vacuum tubes. 


RADIO & TV NEWS 
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Mac's Service Shop 
(Continued from page 68) 


that is what the American auto 
manufacturers thought about the 
small-car market until the European 
manufacturers changed their think- 
ing. Say, not to change the subject, 
but I recently came across some infor- 
mation on transistors that I think 
might interest you. At least it was in- 
teresting to me. We have accumu- 
lated quite a bit of experience and 
technical information on transistors; 
but I still find it hard to come up with 
a snappy answer when someone asks 
me things like: How long does a tran- 
sistor last? How rugged are they? 
Why are they exceptionally adapted 
to use in portable receivers? A 
speech delivered a while ago by 
Mr. H. B. Fancher, general manager 
of the General Electric Semiconduc- 
tor Products Department, at Cleve- 
land gave some dan-dan-dandy an- 
swers to these questions.” 

“Say on,” Mac encouraged. 

“Take the matter of dependability. 
Mr. Fancher says regular commer- 
cial vacuum tubes have an expected 

% survival after 1000 hours of op- 
eration. Highly stabilized 5-star tubes 
have an expectancy of 95% survival in 
1000 hours. Transistors, though, have 
a demonstrated life of 98% survival at 
10,000 hours! Some transistors have 
been on life test more than 26,000 
hours with no change of character- 
istics. That’s equal to being in con- 
tinuous operation eight hours a day 
for nine years.” 

“That proves that under favorable 
conditions transistors are long-lived; 
but can they take it when things are 
not so favorable?” 

“G-E fired several groups of tran- 
sistors from a mortar. They still 
worked after that, even though this 
subjected them to shocks of 15,000 
gal 

“So, I guess we don’t have to worry 
if we drop one.” 

“Right; but the thing that really 
intrigues me is his explanation of why 
transistors are so important to equip- 
ment that cannot be powered from 
the a.c. lines. He says power taken 
from these lines costs roughly one 
penny per kilowatt hour. At that rate, 
the extra power more or less wasted 
by heating tube filaments is of little 
consequence. However, if you get this 
same kilowatt hour from flashlight 
cells, it will cost you ten dollars just 
so you can carry your equipment in 
your pocket or your hand. That's 
quite a price to pay.” 

“That certainly does drive home the 
economy of transistors in portable 
equipment,” Mac agreed; “and it ex- 
plains why it is anticipated that 80% 
of all portable radios produced in 1958 
will be transistorized; but if we don’t 
get to work we're not going to have 
any pennies to buy those kilowatt 
hours; so reach for your solder-gun, 


Pardner!” 
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New AM-FM Tuner puts wide band FM, 
wide range AM within your budget! 


Completely new in styling... 


in engineering ... in performance .. . the 


H. H. Scott model 300 AM-FM tuner embodies many new engineering features 


found nowhere else. 


e Selectivity is superior to conventionally designed tuners because of the wide-band 


detector. 


e Circuitry is completely drift-free . . . without the need for troublesome AFC. 
e Cross-modulation is minimized so strong local stations do not appear at several 


points on the dial. 


e AM section features wide-range circuitry. Reception is so good on fine AM sta- 
tions you'll think you are listening to FM. 


When you tune the H. H. Scott 
300 to a weak FM station next 
to a strong one, it stays in tune 
perfectly. Ordinary tuners using 
AFC rather than Wide-Band, 
wander from the weak station 
to the strong, making it impos- 
sible to tune to weak stations. 
Smooth acting slide-rule dial is 
extra-long giving better band 
spread, so stations are easy to 
separate. 


Famous musicians like Metro- 
politan Opera singer Jerome 
Hines choose H. H. Scott com- 
ponents for their own homes. 


Precision-ray tuning eye makes 
it simple to tune precisely on 
both AM and FM. 


Additional Technical informa- 
tion — Model 300 

FM sensitivity 3 microvolts for 
20 db of quieting; 2 megacycle 
wide-band detector; 10 ke sharp- 
tuned whistle filter; outputs — 
main, multiplex, tape; tuned RF 
stage insures high sensitivity 
and selectivity on both AM and 
FM ; two position AM bandwidth 
for Normal and High Fidelity 
programs; size in mahogany ac- 
cessory case 1534w x 5h x 12%4d. 
$159.95. Choice of handsome ac- 
cessory cases at $9.95 and $19.95. 


H. H. Scott, Inc., 111 Powdermill Road, Maynard, Mass. 
Export Dept: Telesco International Corp., 36 West 40th St., New York City 


Wide-band FM circuitry elimi- 
nates co-channel and adjacent 
channel interference — makes 
tuning drift-free. 


The new 300 is a perfect match 
to H. H. Scott’s Best Buy Am- 
plifier . . . the famous “99”. 
This 22 watt complete amplifier 
is only $109.95. This means that 
for only $269.90 you can have a 
complete H. H. Scott system. 


“RUSH me my free copy of your completely new catalog R-2” 


NAME.. 


SENCORE ; 


wt 


Substitution Unit 


no 


Components 
At YOUR 
Fingertips! 
3 pole, 12 position switch individually 
selects one of the "36" components 
for direct substitution. 
Contains: 
*%& 12—1 wert 10% resistor 
from 10 ohms te 5600 ohms 


*%& 12—% wert 10% resistors 
from 10K ohms te 5.6 
megohms 


oS oan nae 


*%& 10—600 voit capacitors Completely isolated 
from 100-mmfd. te .Smfd. 
% 1—10mid., 450V Electrotytic 
%& 1—40mid., 450V Hectrolytic 
® For Shop, tab, or outside service 
AVAILABLE AT ALL PARTS 
<5 (DISTRIBUTORS! 


SERVICE 


BSENCOR Ey 
z INSTRUMENTS CORP. 


I 


is 
171 OFFICIAL RD., ADDISON, ILL. 
Cut ovt this od now for further information. 


Boe 


| trial plant security; 


INFRARED 
SNIPERSCOPE 
TELESCOPE 
and PARTS 


See in the dark—without be- 

ing observed. War surplus 

Sniperscope M-2. Gov't cost 

about $1200. Used for indus- 

research 

lab experiments; infrared pho- 

tography; spectroscopy, etc. 

Instrument complete, ready to 

use. Includes Power Pack, in- : 
frared light source. Will oper- 

ate from 6 V auto battery. Battery or trans- 
former available. 

Stock No. 85,053-DU . . . Shipping 

weight approx. 12 lbs $ f 50.00 


f.o.b Barrington, N. J. | 
| show the layout of television receivers, 


Order by stock No.—Send check or M.O.— 
money-back guarantee! 


Save still more money! Build your own Snip- | 


erscope! We will furnish instructions—parts, 
including: Power Packs, 1P25A image tubes, 
light units, filters, etc. For details—request 


FREE Catalog “DU.” 
SPECIAL! SPECIAL! 
INFRARED 1P25A IMAGE TUBE 


Stock No. 70,127-DU 


COLOR TV TUBESCOPE 


Saves time, effort in alignment of color dot 
attern 
tock No. 50,139-DU. .22 power. .$24.50 pstpd. 


GET FREE CATALOG "DU" 


America’s No. 1 source of supply for experimenters, 
hobbyists. World's largest variety of Optica] Items 
Bargains galore... . War Surpius—Imported —Domes- 
tic! Microscopes, . Color TV 
Tubescopes, = sniperscopes and Parts. Prisms, 

Lenses, 

to-get Optical Items. 


WRITE FOR FREE CATALOG DU 


EDMUND SCIENTIFIC CO. 


BARRINGTON, NEW. JERSEY 


Handy Pocket 
NUTDRIVERS! 


Today's Increasing 


Miniaturization 


prompted XCELITE to bring you these 
“Handy Pocket Nutdrivers with the 
convenient pocket clip. 
You'll want to keep all four of these “‘just- 
right-hex-size’’ XCELITE Pocket Nutdriv- 
ers clipped in your shirt or coat pocket. 
They’re ideal to reach those “‘hard-to-get- 
at”’ places in the new miniature and sub- 
miniature sets. 
Fact is, XCELITE Pocket Nutdrivers are 
just like all the other quality hand tools 


XCELITE, INCORPORATED 
Dept. E, Orchard Park, N. Y 


In Canade—Charies W. Pointon, Ltd. 
6 Alcina Ave., Toronto, Ont. 


Quick, Easy Access to Your . 
MINIATURE CHASSIS 
With XCELITE’S 


XCELITE 

POCKET 

NUTDRIVERS 
Available in 

your four most- 
needed sizes: '/,", 

Ya", Vie” and %” Hex. 


in the line——XCELITE screwdrivers, reg- 
ular nutdrivers, pliers, reamers, adjustable 
wrenches, kits. All XCELITE tools are 
precision-made especially for professional 
Radio, TV, Hi-Fi and Electronics Service- 
men. Remember, XCELITE always brings 
you the finest tools first! 


Call or See Your Dealer Today! 


Order all four of these time-saving, work- 
saving XCELITE Pocket Nutdrivers. And, 
while you're at it, check your needs and 
order all the XCELITE Tools that will help 
you do your job better, quicker, more 


| Indianapolis. 


$9.95 pstpd. | 


Reticles, Mirrors and dozens of other hard- | 


profitably! 


LOOK TO 


Technical 
pas —Books 


- : 


"TELEVISION TUBE LOCATION 


GUIDE" compiled by Sams Staff. Pub- 


lished by Howard W. Sams € Co., Inc., 
204 pages. Price $2.00. 
Spiral bound (Vol. 7.) 

This is the seventh volume in this 
publisher’s series of guides which 


the types of tubes used, and the func- 
tion of each tube. Of particular help 
to technicians is the “Tube Failure 
Check Chart” which accompanies each 


| diagram and indicates which tubes are 
| most likely to cause the trouble. 


This volume gives complete cover- 
age of 160 chassis used in approxi- 
mately 500 model television receivers 
made during 1956 and 1957. Three 
color sets are included. As is this pub- 
lisher’s custom, a cumulative index 
lists all models covered in the pre- 
vious. volumes as well as those in- 
cluded in this particular guide. 


“SURPLUS COMMUNICATION 


| EQUIPMENT AND ITS USE IN CIVIL 


DEFENSE ORGANIZATIONS" pre- 
pared and published by FCDA. Avail- 
able free from Communications Sys- 
tem Office of FCDA, Battle Creek, 
Mich. 48 pages. Paper bound. 

This manual offers guidance in se- 
lection of excess or surplus military 


| communication equipment for civil de- 
| fense use. It includes a brief descrip- 
| tion of the radio receivers, transmit- 


ters, and allied equipment suitable for 


| use in Civil Defense communications 
setups. 


Some of the equipment listed may 
require slight or moderate mechani- 


| cal and/or electrical modifications for 
| Civil Defense use. No attempt is made 


in this publication to outline such 


| technical details, hence it cannot be 


considered a conversion guide as such. 
« * ~ 


“THE ULTRA HIGH FREQUENCY 
PERFORMANCE OF RECEIVING 
TUBES" by W. E. Benham & I. A. 
Harris. Published by McGraw-Hill 
Book Company, New York, 169 pages. 
Price $6.50. 

This book, written by two British 
engineers, has been prepared for the 
engineer and advanced student. It is 
a theoretical discussion of the be- 
haviour of standard radio receiving 
tubes at the ultra-high frequencies. 
The text describes how such tubes 
(chiefly triodes) perform or are ex- 
pected to perform as low-noise ampli- 
fiers, as oscillators and, to a lesser 
extent, as mixers. 

A thorough understanding of math- 
ematics at a college engineering level 
is prerequisite to a grasp of the ma- 
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“EXPLORER” SATELLITE 
RECEIVER 

Receive Radio Signals be- 

transmitted the 


. ing 
U. S. Satellite—on approx. 
108 = This Receiver is 
AM and Crystal Control 


108 MC. Price—Used—Less Tubes & — 
NEW—Complete with Tubes and C 
Control! Box—N ; $2.00. Cross Point 
Piugs for Receiver, Indicator, or Control Bo 
Voice ‘dus in 200—500 KC., -—, 2500 KC 
use of plug in _~ oe Uses {/l0y & 4/VT- 
Tubes. Size H x 8 W. Complete with 
Tubes, less tone saleeet 
BC-19! Transmitter—i2 Volt: Used $24. — $34.95 
BC-375 Transmitter—24 Volt: Used $29.9: 

TUNING UNITS For BC-375 & sean: 

NEW 


wre 
3.3 
2.9 
29: 
2. 
2 
2 
2. 


BC- 
CABLES PL-64-6! or PL-59 Each End. 


ANTENNA MATCHER— Variabie inductance 
Tuner with calibrated veneer lock Dial, 100 Watt Ca- 
pacity. Size: 7%” x 3'”"—Used 
UNIT with 0-8 RF Meter and Panel—Used 
HANDSETS & MICROPHONES: 
HANDSET with Retractable Cord— 
Butterfly Sw.. PL-68 & PL- 55 
Plugs H-22/U. .New: $4.95 
Ts-9 HANDSET—Push ‘te ‘tal Se. 
4.95 


No Plugs. 95 
TS-13 HANDSET-—-Push te ist Sw. 
w/PL-68 & PL-55. Used: $3.95; New: 5.95 


FREE $1.50 Value Rubber covered 
HANDSET HANGER — 
Ao J # charge with purchase of any 


F-1 BUTTON CARBON MIC. a oer 
. car, hand use. Compile’ — 

RS-38 CARBON MIC. with PL. 68 oee.. 

T-17 MICROPHONE ew: $8.9 

HS-23 HEADSET 2000 ohm, Rubber Cushion 


HS-30 HEADSET—Hearing Aid Type—250 — 


BC- 1158 TRANSMITTER 


ouarey at J eon. 
erted to Met Fre. 


$39.95 
SCR - 625 MINE 
DETECTOR $295 


@ For Prospectors, Miners, Oi! Companies, t— 
ete. An ideal portable unit for lecating all 

buried metal objects up te 24” or more, depending = 
size and ground condition. Detection by means of a 
tone. Packed in a chest. Operating weight approx. 15 
ibs. Shipping wt. approx. 40 ibs. Complete w/batteries. 


eee: FILTER SIDE BAND PHONE PATCH 
$1. ANS- 


FL-8 U: R 
Navy Type Loading Coil FORMER 
N: $1.95 C-161—$1.95 


BC-929 RADAR OSCILLOSCOPE 


BC-929 RADAR OSCILLO- 
SCOPE—Makes a low cost 
Station moniter. Has hori- 
zontal, focus, m~ ay 7 
tensity controls. 1/ 
sBP4, 2 7 2/esne: i/ 
666, 1/6 X2, & An- 
_" jGhanae. ri Volt. 

115 V 400 


p= Hy FH voc. For con- 
waene. see QST, August, 


C-114—$1.95 


|SEND For FREE CATALOG 


Address Dept. RN @ $5.00 Order Minimum, & 25% 
Deposit on C.0.D."s @ Prices are F.0.B. Lima, Ohio 


a | ” DM-35 
uso, DYNAMOTOR 


12 Volt input; output 625 VDC 
CHECKED @ 225 MA. 


14" 


NEW 


12 VDC DYNAMOTORS: 


NEW: 
220 VDC—-80 \ Sc gaan ni it 


nn 
ss 


RK 
as 


BS88xs 
<<<<<<<< 


640 VDC—260 MA—Reconditioned by G.E...... os = 
420 VDC—260 MA—Reconditioned by 6.E 
Send us your Specifications and 5 ee for on 


type Dynamotors—|nverte: 
FREQUENCY 
METER 


BC-906D0—Absorption Type, 
using the dip of a 2” 0-500 
DC Microammeter for fre- 
quency indication. Battery 


AIR COMMUNICATIONS 18” 
MONITORING RECEIVER 


115 Volt 60 eyele Receiver for Airport monitoring. Fre- 
quency Range: 200-500 KC Five Tube, fixed tuned TRF 
Cireuit by use of four Plug-in coils. Unit fits standard 
19” Rack Panel, 3” deep. Complete with Tubes 

2/6SK7, 6837, 6V6. é syset and Four Plug-in Coils 
te cover the Freq. Range. Also instruction Book. New. 


POWER SUPPLIES 


VOLTAGE: USED WITH: NEW: USED: 
BC-669 
BC-659 
BC-620 
BC-342/312 
Ree.274/ARC-5 
BC-603/683 17 
BC-1206 
TRANSFORMERS and CHOKES 


1080 VCT/190 ean Hy 2; + ~ amend 5v/4 
600 VCT /100 MA—6.3/5A A 
240 VCT/35 MA—24/.9A: 6. 3/ 6; 


560 . /3A 

16 Volt $5 Amp... $14.95: 9 Volt CT 35 Amp... 
5V/2 Amp $3 Windings: 5V/6A 

TRANSFORMERS FOR SURPLUS EQUIPMENT: 
1200 VCT /200 MA—12.5/2A: 12.5/2A; SV/BA— as 
500 ver /s0 MA—24V/iA: 63V/I1A—H-109 ..... 4 95 
500 ver /ee MA—24V /2A: 5V/SA—H-110 

12.6/2 A 

Dual Winding—12V/ /4 Amp or 24V /2 | Amp.. chine, 


CHOKE 12.5 HY/100 MA 

CHOKE 10 HY/250 MA 

CHOKE 8 HY/150 MA 200 chm Open Frame 
CHOKE 5 HY/150 MA—85 ohm 


RD-7/APA-23 RECORDER 


Electro - Mechanical 
Device, intended to 
record radar search 
receiver Freq. & 
Time signals. Re- 
quires two minutes 
for sweep across re- 
— paper. Auto- 

atic or manual op- 


eration. Operates on 80/118 v. 60- 

1200 cycle & 28 VDC. New $29. 95 
EE-8 FIELD sq 495 
TELEPHONE 

ideal for private telephone system for two or more phones. 

up to {7 miles. Hand ringer, generator with mene. 


carrying case. Uses 2 flashlight batt. Used, Chee 


WIRE—Weatherprooof Twisted Pair: ~ a ft. $4.7 aro 
ft. $1.00—2500 ft. $19.95. Per Foot at 1%¢. 


COMBAT WIRE—Rubber covered W-130..$.01 per Ft. 


SCHEMATICS and MANUALS 


BC 
SCHEMATICS—B 
603, BC-229/429, BC- "230/430, Mark | 


FAIR RADIO SALES 
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TG-34A KEYER 


Automatic unit for 
reproducin audible 
code practice signals 


te 25 
ate Keying — 
or use with 


hand ko—Complete portable unit ith @ 94 5 


Tubes and Manual 
PANORAMIC $ 95 
NAVY MODEL RDP—115/230 Voit 60 cyele; for view- 


ADAPTER: 
ing of Radice Signals on 8” C R Tube 5 MC above and 


below the receiver frequency simultaneously; 30 
input, 10 MC max. sweepwidth. Size: 18” L x ! 
W. Used—Complete with tubes. 


_ RADAR OSCILLOSCOPE 


aE: eo — 


10%” H. Complete with tabee” and cr. $14.95 


exit diagram 
son Eate, °2995 
REC. - TRANS. 
100—156 MC Crystal Control, 4 ehannel AM Voice, 
Preset Freq., 18 Tubes. Complete with T Sehe- 
matic, and Conversion to 2 Meters. Used. 
RECEIVER Chassis Only, | TRANSMITTER Chassis 


— ers— ag Shifters— 
Less Tubes 7.95 Less Tubes 
POLICE @ CD @ FIRE @ CAP 
Communication Equipment 
20 TO 50 — 150 TO 172 MC 
30-50 MC 
| FM RECEIVER 


Converted Gov't. 
Surplus, 15 Cc 


| ceiver illustrated at 
left, deseribed be- 
low. prices at right. 


‘speaker, squeleh, 

BC-603: 20—27.9 Mc_Used G84.08.....6222% New = i. 
BC-683: 27.9 to 38.9 M Used 

12 V_ Dynamotor iakowe Ree.: Used $2.95—New < 3s 
115 V 60 cycle Power Supply t/above Rec....New 17.95 


BC-604 FM TRANS. 20-27.9 MC U: $14.95; N. 
BC-924 FM TRANS. 27-38.9 MC U: $14.95; N: 
BC-620 FM TRANS.-REC.—20—27.9 MC.. St 14.95 
BC-659 FM TRANS.-REC.—27—38.9 MC.. 14.95 


POW. SUP. 6 er 12 VDC 1/8C-620-659 U: $8.95— 
Nz 12.95 
30-40 MC ‘5 


FM ee 5495 


Link Model FM RIIUF Ten 
bes : . 1/66, 276A 92 (eS? fe ra 1/6c8, 
. sw ie x 842” W. New, com- 
plete with Tubes. Voltage weunined 6 vDdc 
VDOC 80 MA 


‘erator * pQ>° 


1-208 
SIGNAL GENERATOR 
of Volt. 


1-208 FM SIGNAL GENERATOR—Standard 

age Frequency and Frequency Deviation for the test 

alignment, calibration, sensitivity measurements of FM 

Receivers. Frequency Range 1. 2 hgh 4. .5 MC Fs 19 te 45 
= 


MC. Frequency te 5 KC 
for 1.9 to. 4.5 mc and © toe 50 KC each side for the !9 
te 45 MC Band. Stability .08 percent through use of 
erysta! calibrator. Power output .333 to 7.03 Kilewatts. 
a output .10 to .84. Modulation Freq.: 150-400, 
1000, 2500, & 5000 CPS. With Output Meter & Speaker: 
115 Volt 60 eyele or 12 VDC input—Used. 


TRANSMITTER-RECEIVER 
150-172 MG FM 


Fixed Frequency Crys 

Control; less Crystal. "Both 
units on a common chassis. 
Transmitter 30 Watt—Sep- 
arate 6 VDC Power Supply — 
Complete with Cables, Con- 
tro! Unit, Microphone, & An- 

ed—Chee 


enna, Us k - 
theon #S2ITRIIA... 


19.95 
19.95 


ae CoP 


. R 
. $59.50 
132 SOUTH MAIN ST 


LIMA, OHIO 


ELECTRONICS 
AERONAUTICS 


The greatest need in the world’s history 
for trained engineering brains is NOW. 
YOU can take advantage of this need to 
achieve success quickly. YOU can make 
big money—and have an unlimited 
future —if you decide NOW to GET INTO 
THE FIELD OF ENGINEERING. 


The quickest and best way to do this is 
by studying at Northrop Institute. IN 
JUST TWO SHORT YEARS you can be 
employed by one of the leading elec- 
tronics-aeronautics companies, at a very 
high starting salary. 


Northrop has trained hundreds of young 
men just like yourself — normal, intelli- 
gent, ambitious — who are now making 
a name for themselves with such com- 
panies as: Autonetics Division of North 
American, Astronautics Division of Con- 
vair, Servomechanisms, Inc., Radioplane, 
Jet Propulsion Laboratories, and hun- 
dreds more. 


So, whether your interest lies in the 
communications aspects of Electronics, 
automatic guidance systems, electronic 
computers; or control and safety equip- 
ment systems; whether you wish to 
specialize in piloted aircraft or missiles 
— Northrop Institute is the place to get 
your education. 


Approved for Veterans 


Lorthro rop 


Acronautical In 
An Accredited Technical Institute 


1185 W. Arbor Vitae Street 
Inglewood 1, California 


r 1 
NORTHROP AERONAUTICAL INSTITUTE | 
1185 W. Arbor Vitae Street, Inglewood 1, Calif. | 
Please send me immediately the Northrop catalog, | 

! employment data, and schedule of class starting 

dates. | am interested in: | 

D fbronsuti Engineering a | 

F feronautical ngineering Technology | 
Aircraft Maintenance Engineering naaeay 

! Master Aircraft and Engine Mechani | 

Jet Engine Overhaul and > dn noe ne | 

| 


. State... | 


Veterans: Check here () for Special Veteran 
| Training information. 


terial presented by the authors, but 
for design engineers and those con- 
cerned with equipment operating in 
the u.h.f. bands, this text should prove 
invaluable. 

- a * 
“TRANSISTOR PHYSICS AND CIR- 
CUITS" by Robert L. Riddle & Marlin 
P. Ristenbatt. Published by Prentice- 
Hall, Inc., New York. 418 pages. Price 
$10.00. 

The transistor art has moved so 
fast and so far in such a short time 
that it often seems impossible to keep 
abreast of the new developments from 
the laboratories and factories. 

This is a brand new approach to the 
subject, presented in such a way that 
the person relatively unfamiliar with 
these components can grasp the prin- 
ciples and practices involved in their 
application. 

The text is divided into two main 
sections, the first dealing with the 
physical operation of transistors and 
the second devoted to an explanation 


of the units themselves. Any person | 


with a good background in algebra 
and trigonometry will have no trouble 
with the text. 


 eadahalttal il + | 5 
CALENDAR ae 


of EVENTS 4&3 


APRIL 10, 11, 12 
Tenth Southwestern IRE Conference and 
Electronics Show. St. Anthony Hotel and 
Municipal Auditorium, San Antonio, Tex. 
Conference theme is IGY. Papers, tech- 
nical sessions, and exhibits. Program for 
ladies. Contact SWIRECO at Box 55, 
San Antonio 6, Tex. for other details. 
APRIL 14-17 
Radio Component Show. Grosvenor House 
and Park Lane House, London, Eng. 
Sponsored by Radio and Electronic Com- 
ponent Manufacturers’ Federation of 
Britain. 
APRIL 16-25 
Instruments, Electronics, and Automation 
Exhibition, Olympia, London. High-level 
scientific Mor como with speakers from 
many countries will run concurrently. 
Over 55,000 persons are expected this 


year. 

APRIL 18, 19 
Twelfth Annual Spring Technical Confer- 
ence on Television and Transistors. Engi- 
neering Society of Cincinnati Bldg., 1349 
E. McMillan St., Cincinnati, Ohio. Spon- 
sored by the Cincinnati Section of IRE. 
For reservations, write C. F. Winder, 
Baldwin Piano Co., 1801 Gilbert, Cincin- 
nati 25, Ohio. 

APRIL 21-25 
83rd SMPTE Convention. Ambassador 
Hotel, Los Angeles. Technical sessions 
and exhibits. Herbert E. Farmer, Cinema 
Dept., USC, chairman of program. Other 
details from Society of Motion Picture 
and Television Engineers, 55'W. 42nd St., 
New York 36, N. Y. 

APRIL 24-26 
URSI USA National Committee-IRE Spring 
oe Willard Hotel, Washington, 


MINIATURE TRANSFORMER 
can be used as MIKE T 
TRANSISTOR 
5.$.B. T 


98¢ca° ne 5 
100ron$75 00622%7 81420 | II" 


JAN PORTABLE BATTERY TUBE 
a Ee eee 


SEALED BOX 
oF 200 


SPARKS RADIO SUPPLY 


194 GENESEE ST., BUFFALO 3. N.Y. 


SPELLMAN HIGH VOLTAGE 
POWER SUPPLIES 


This compact, well de- 
devel cenaaiie tale MODEL 4575 
DC supply utilizes two 
6AQ5 tubes as a 
allel oscillator feedi 
a 1X2 rectifier tube. 
For an output voltage 
of 449 KV DC at 1 
aneveee, the low 
v mput require- 
ment 6250V at 50 mil- 
liamperes. By vary- 
ing the DC input the 
output voltage can be 
varied from ay 
KV to 744 f n 
me 556” high x 
" deep x 454" wide. 
in completel ok metal housing (not shown). Less 
low voltage $32.50 Net 


COMPLETE oa OF HIGH VOLTAGE COILS 
Send for complete catalog RT 


SPELLMAN TELEVISION CO., INC. 


3029 WEBSTER AVE., N. Y. 67, N. Y. 


t | 
forms = | 

and systems designed specifi- 
cally for TV-Radio Service. t 
ON SALE AT YOUR PARTS JOBBER ! 


Say you saw it in 
RADIO & TV NEWS 
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FMStation Sends 
Three Programs 
At One Time 


Conn. station broadcasts 
2-channel stereo at same 
time with a third program. 


UCCESS in broadcasting three pro- 

grams simultaneously was reported 
recently to the FCC by FM station 
WGHF, Brookfield, Conn. The station 
has also broadcast 2-channel stereo 
programs while simultaneously broad- 
casting an entirely different program. 
WGHF is the first station in the 
country to be commercially licensed 
under subsidiary communications au- 
thorization to transmit three pro- 
grams at once. The station has been 
using the multiplex system of broad- 
casting to do so. 

In practice, two supersonic subcar- 
riers are used to handle the two extra 
channels sent out by the station. The 
subcarriers are at 41 ke. and 67 kc. 
The bandwidths used with these sub- 
carriers is not as great as that used in 
the main channel, but improvements 
are being made in this direction at 
present. 

Stereo sound has been broadcast 
before by the use of two radio sta- 
tions, such as one AM and one FM, 
and by experimental FM stations. 
WGHF is a regularly licensed station 
which has been broadcasting stereo 
under special trial authorization. The 
station plans to inaugurate FM stereo 
broadcasts on a regular schedule 
as soon as multiplex adapters become 
generally available to the public. 

Several manufacturers are inter- 
ested in making the adapters, which 


may retail for less than $100 and will | 


make ordinary FM receivers capable 
of receiving the stereo sound. 

The system that is used is fully 
compatible in that there is no infer- 
ence to the main channel program 
when programs are being sent out on 
one or both of the subcarrier channels. 

The station has employed two dif- 
ferent methods of broadcasting the 
stereophonic sound, both using 3- 
channel transmitter equipment. The 
first method was to use the station’s 
main channel for an entirely different 
program, while the two subchannels 
were used for stereo. Then the sta- 
tion began to use one of the subchan- 
nels for a commercial background 
music service. The main channel and 
the other subchannel were then used 
for the stereo broadcasts. 

Pointing to the rapidly growing 
sales of stereo tapes and home equip- 
ment, the station foresees a heavy de- 
mand for hi-fi stereophonic broad- 
casting. —0- 
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a quarter-century 


ot PRECISTON 


know-how 
is now yours...in 


P/A 


Model V-70 
VACUUM TUBE VOLTMETER KIT 


quality test 


e wide-range + peak-to-peak. 
Net Price: $31.50 


instruments 
in kit form 


... the only line of test instrument 
kits engineered and produced 
under the auspices of a major 
test equipment manufacturer... 
and conveniently available directly 
from your local electronic 


Model B-10 
BATTERY ELIMINATOR KIT 
@ less than 0.3% r 
® no external 1 ke required 
Net Price: $41.95 


parts distributor. 


Model G-30 
RF SIGNAL GENERATOR KIT 
. He Ke » 7 Mc - 2 meme 
° c fundamental ou 
Net Price: $28.50 


Mode! G-30-PC: 

Same as Model G-30 but 

with pre-calibrated front end. 
Net Price: $35.50 


[> Aveileble ond 


: ~ ports distributors. 


nn 


Model T-6O0 TUBE CHECKER KIT 
*full free-point lever selector system 


" P Net Price: 
Matching, hinged, removable cover; 
Net Price: $3.95 


Model S-50 

_ 95” CATHODE RAY OSCILLOSCOPE KIT 
a epush-pull vertical and 
horizontal amplifiers. 


Net Price: $49.50 


75 


oY Model C-20 
RESISTANCE -CAPACITY-RATIO BRIDGE KIT 
: * 10 mmfd to 2000 mfd 
¢% ohm to 200 megohms 
Net Price: $20.95 


»” 


> 


on display at 
leadi lectroni 
‘din er. h gain RF WRE 8 AP Arn ifi : 
P Write for . Hs ah — to 
free descriptive 
bulletin. 


and Audible Indicator 
Net Price: $29.50 


Model M-40 
HIGH-SENSITIVITY V-O-M KIT 
KIT * 20,000 ohms/voilt DC 
* 10,000 ohms /volt AC 

Net Price: $31.50 


| PJA[ClO)jevecrromics co., Inc. 


70-31 84th Street, Glendale 27, L. f., N. Y. 


a vivision OF PRECTSTON apparatus Company, inc. 


i ane 458 Broadway, New York 13, U.S.A. Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10 
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Get Color Bars 
from Your 
Linearity 
Generator 


= 


Fig. 1. Location of the added controls on the front panel of 
the Hecth LP-2 generator that was revised as described. 


A simple switched network added to most pattern 
generators will yield a rainbow-pattern output. 


work to be done, the need for 

some sort of color-bar generator 
is obvious. The repair technician needs 
a signal that is within his control for 
testing purposes. 

The idea that a color-bar generator 
circuit could be added to a linearity 
pattern generator occurred because 
the latter clearly has the needed cir- 
cuit elements for the former already 
provided. A power supply, an r.f. oscil- 
lator, and a means of modulating that 


iy LONG as there is color service 


oscillator already existed. Accordingly 
it was decided that the pattern gener- 
ator on hand, the Heath LP-2, would 
be investigated with this conversion 
in mind. It was also decided that the 
following tentative conditions would 
be laid down: no additional tubes 
should be needed for the modification, 
no extra power should be drawn, and 
whatever components were to be add- 
ed should fit into the available space 
without crowding. Also, the added fa- 
cility should be convenient to use, 


Fig. 2. Schematic of the 
Heath LP-2 pattern genera- 
tor before modification. 


stable, and not interfere with normal 
function as a linearity generator. 

The relative simplicity of the modi- 
fication stems from the fact that a 
rainbow (or color-difference or linear- 
phase-sweep) signal can be obtained 
simply by modulating an r.f. signal 
with another sine-wave signal whose 
frequency is offset somewhat from 
that of the color subcarrier. To pro- 
duce what has come to be accepted as 
the standard rainbow pattern (or- 
anges and reds on the left, blending 
into blues in the center of the raster 
and greens at the right) the r-f. sig- 
nal would have to be modulated by a 
frequency of 3.563811 mc. This is the 
frequency of the color subcarrier 
minus the frequency of a single line. 

Before modification is attempted, 
the schematic of the linearity pattern 
generator to be used for the adapta- 
tion should be investigated so that a 
plan of attack might be worked out. 
The r.f. generator will be there, in 
any case. To develop the desired 
modulating signal, we could adapt the 
horizontal-bar oscillator, the vertical- 
bar oscillator, or the modulator. 

The original circuit of the LP-2 is 
shown in Fig. 2. In this circuit, the 
left half of V., a 12ATT7, is used as a 
video amplifier (for the modulating 
signal) and as the modulator. To re- 
move existing circuitry from this 
stage and to connect the color sub- 
carrier oscillator in its stead, a 4-pole, 
2-position switch was required. Actu- 
ally, a Mallory type 6243 lever-action 
switch was used as S;. This particular 
switch actually has 3 positions, one of 
which was not used. Instead, the 


RADIO & TV NEWS 


opening for the switch cut into the 
front panel (see Fig. 1) was made 
only long enough to permit the switch 
to operate in two positions. If the oc- 
casion should arise to add another 
function to this instrument, the slot 
could be lengthened. 

The added circuitry’comprises sim- 
ply an oscillator of the desired fre- 
quency and a network to match it to 
the r.f. carrier oscillator. The sche- 
matic of that portion of the circuit 
which has been modified is shown in 
Fig. 3. Components that are part of 
the original circuit are identified as to 
value. Added components have been 
enclosed in the broken-line box and 
identified to correspond with the parts 
list. 

The Hartley oscillator used to gen- 
erate signal in the vicinity of 3.58 mc. 
involves a coil (L,) that may be built 
up easily on a slug-tuned powdered- 
iron-core coil form. A %-inch form is 
used. It may be taken from a surplus 
coil if one is available, but the vari- 
able form itself can be procured 
separately. Total inductance of the 
coil is about 13.5 microhenrys, but the 
need for critical accuracy is elimi- 
nated by the fact that we have a 
variable inductor. Using No. 24 
enamelled wire, the author’s coil had 
49 turns altogether, with the cathode 
tap being 15 turns up from ground. 

Shunted across the coil is a vari- 
able capacitor of the midget type (C;) 
so that it would not take up too much 
space on the panel of the instrument. 
The addition of C, in parallel adds to 
the stability of the oscillator. 

It was decided that, rather than 
providing a fixed rainbow pattern, the 
instrument should permit some flexi- 
bility. The added oscillator was there- 
fore calibrated so that it could be ex- 
ternally adjusted by means of C; to 
produce one or many standard rain- 
bows or else a reversed rainbow. This 
meant that it would have to be tun- 


Fig. 4. Inside under-chassis view of the modified generator. 
showing location of new coil L; and added selector switch S$). 
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able to be slightly above the color 
subcarrier frequency of 3.58 mc. (to 
the extent of the frequency of a single 
line of scan) and quite a bit below 
(several scan lines) this frequency. 
(For further information on rainbow 
patterns and their applications, see 
“How to Test and Adjust Chroma Cir- 
cuits,” by Robert G. Middleton, Janu- 
ary 1958.) 

To calibrate the instrument as de- 
sired, rotate C; until it is fully open. 
Then the capacitor is backed off by a 
small amount—approximately 10% of 
full capacity. In this position, the os- 
cillator should be resonating at the 
frequency of the color subcarrier it- 
self, 3.58 mc. The variable inductor is 
now used to bring it to that frequen- 
cy with the capacitor remaining in 
the position just noted. To do this, 
we connect the generator to the an- 
tenna input of an operating receiver 
and adjust the “Channel Tuning” con- 
trol so that the generator is working 
on the frequency to which the re- 
ceiver is tuned. The instrument’s orig- 
inal function switch is thrown into 
the “Vert.” position. The added switch, 
S;, is thrown into the “Color Bar’ po- 
sition. The inductor is now adjusted 
until a solid field of light green is seen 
on the picture-tube screen. (Although 
light green was obtained in the case of 
the author, it is only important to ad- 
just for a solid field. The particular 
color may vary from receiver to re- 
ceiver.—Editor.) 

This provides us with a coarse ad- 
justment of osciliator frequency. To 
refine it, capacitor C; is now opened 
all the way again. The oscillator 
should now be slightly above 3.58 mc., 
to the extent that a complete rain- 
bow pattern in reverse is displayed 
(greens on the left, followed by blues, 
and then reds). If this condition does 
not exist, only a slight and final re- 
adjustment of the variable inductor 
should produce the reverse rainbow 


ae 
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R:—1000 ohm, 2 w. res. 

Re—10,000 ohm, 2 w. res. 

R:—47,000 ohm, 2 w. res. 

Ri—4700 ohm, Y2 w. res. 

Cr—10 pupfd., 600 v. ceramic capacitor 

Cs, Cy—150 ppfd., 600 ». mica capacitor 

Cs—4-20 puyufd. midget variable capacitor 

Lr—13.5 hy. coil. 49 t. #24 en. wire, wound 
on ¥_" slug-tuned powdered-iron-core form. 
Tep 15 t. from gnd. end 

Sr—4-pole, 2-pos. lever-action switch (see text) 


Fig. 3. Portion of the original cir- 
cuit that was revised. with only added 
components keyed to the parts list. 


now. After this has been done, C; be- 
comes the adjustment by which we 
can contrd!| the chroma pattern to 
produce anything from a single re- 
verse rainbow, through one and up to 
ten rainbows in the accepted direc- 
tion. Mounted on the front panel 
(Fig. 1), Cs; may be calibrated. 

Figs. 4 and 5 indicate the disposi- 
tion of the important added compo- 
nents. Although this arrangement 
does not necessarily hold true for pat- 
tern generators of all makes, there is 
sufficient similarity from one to an- 
other so that layout can be adjusted 
to other units without undue difficulty. 
The rainbow oscillator described is 
the key circuit in any case. 30 


Fig. 5. Inside top-chassis view, showing adjusting slug of 
the added coil and the panel- 


mounted rainbow control, C;. 


ee > $4 


PLATE TRANSFORMERS 
Fully Shielded. Primary 110V. 60 cy. Sec- 
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FILAMENT TRANSFORMER 
Primary 110 volt 60 cycle. Sesentuey 
5a. Suttable for s Baws Py : 
tubes $3.95 


OIL CONDENSER SPECIALS 
BRAND NEW 


2™FD 
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FD 


e838 


3 
Feerch rete 


8 


4 were 
NE SOONH HOS ane NOOO 

S22z2 

344 Be 

s0v0cc0 

B53 85 

° 

-] e 

3333588 
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1 MFD 25,000 
10 MFD 330 AC. 
iS MFD 440 AC. 

SMFD 660 AC 

(2000 ) 
16 MFD 660 AC. 
REDMOND BLOWER 


110V. GO cyc. .3 Amp. 1600 Rpm. 3%” 
wer t 2” Diameter. Suit 
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AC-DC PROBE 


2 METERS IN PROBE 
2 meter measures Voltage 55, 110, 220, 
Second meter indicates whether AC or DC, 
if OC, polarity at tip of probe. 
RICE 


SIGMA 5F RELAY 
26,000 ohm in dual 8,000 ohm coils. ( Can be 
Paralieled) SPDT adjustable silver contacts. Ad- 
justable armature tension. Operates on S00 
ess. Ultimate in a sensitive 


Write for quantity prices. 


RELAYS 

Sealed Claire SPST. Norm. closed 3000 — ™ 95 
coil 4 ma. c 
Claire Telephone Type 11,300 ohm coil $3 95 
DPODT cont. 10 amp 125V. Sens. 4MA .ea. . 
Hermeticaliy Sealed Relay Coil 110V AC ac $1 85 
60 cy SPDT Contacts 5 Amps . 

ea. $1.75 


ea. $1.95 


if 
22 Volt vorot DC Relay 
Each se eeeeeeees 
12 Volt Dest ‘Advance ‘Relay 
Each 


Cramer Time Delay R 
45 sec. adj. 2 pole DT. 

G.£. Plug in Relay S prong 10,00 onm 

coil 2 mil. SPOT PPR $2. 50 
Telephone type relay 12 V. DC @ 10 won 

triple pole single throw. Normally open. $1. 25 
G.E. Relay control, contains 8000 “gp 

relay, sensitivity 2 mils.10 for $9.25. aE 10 


PANEL METERS 


G.E., WESTINGHOUSE, W.E., SIMPSON, etc. 


0-100 Mil DC ....3.95 
0-25 Amp oC p+ eae 
50-0-50 ar: 
0-500 Volts DC . 


9-150 Ve AC. . “a 3-49 

m coocRs : 

es $5 | 0-30 amps RF with 

3” METERS Ext. 

couple 

Running Time Meter 
0-9,999.9 hrs. 
110 V. 60 cy 
(removed from 


MISCELLANEOUS SPECIALS 
N.E. S51 NEON LAMPS, Box of 10...ea. $1.00 
Write for quantity prices 

SO OHM 6 watt (Non-Inductive) 


r4@@2022026080028080060808000080868088688886868@ \' 


Min. Order $3.00—25% with Order—F.0.8. New York 


=f 
1 | 
| PEAK : 
| | 
lELECTRONICS COMPANY! 
| 66 w. Broadway, New York 7, 7 MY, wo.2.siae | 


COMMUNICATIONS TOWER DATA 

Rohn Manufacturing Company, 116 
Limestone, Bellevue, Peoria, Ill. is cur- 
rently offering a complete new com- 
munications tower catalogue which is 
available without charge on request. 

The new publication features full in- 
formation on the firm’s line of heavy 
duty communications and amateur 
towers. Produced to include specifi- 
cations and engineering data not only 
as to the towers themselves but also 
in matters of design, installation, and 
suitability, this catalogue should be of 
interest to all hams and communica- 
tions men. 

The company’s representatives have 
copies of the catalogue available or 
readers may write direct to Dept. 
RTN of the manufacturer for a copy 
by mail. 


TWO-SET COUPLER 
DeRO Electronics, 134 Nassau Road, 
Roosevelt, N. Y., is now in production 
on a new two-set coupler which per- 
mits the operation of two TV or FM 
receivers from a single antenna. 
Engineered with injection-molded 


plastics, the TL-2 features exclusive 
corner-tab design that allows for 
mounting in any convenient location. 
The circuit features a piggy-back coil 
mount that terminates input and out- 
put impedances right on the connect- 
ing terminals—300-ohm _ solderless 
screw terminals for all connections. 

Write the manufacturer direct for 
complete specifications and ordering 
data. 


7-ELEMENT HAM ANTENNA 
Telrex Laboratories of Asbury Park, 
N. J., is now offering a new and im- 
proved version of its “Tri-Band” an- 
tenna to the amateur fraternity. 
Designated as the Model TB-7E, this 
new array features the company’s ex- 
clusive full-size fanned “Tri-Band” 10, 
15, and 20 meter dipole, resonated and 
matched for single-line 52-ohm feed 
with 3-element 10-meter section, 2- 
element 15-meter section, and 2-ele- 
ment 20-meter section. 


The company will supply full speci- 
fications, price, and shipping data on 
this new antenna on request. 


RETRACTABLE AUTO ANTENNA 

The Tenna Mfg. Co., 7580 Garfield 
Blvd., Cleveland 25, Ohio is now mar- 
keting AN CCC perenne 
trically operated, 
disappearing type 
auto radio an- 
tenna, the Model 
TM-1 ‘‘Tenna- 
matic.” 

This universal 
mounting, motor- 
driven antenna | 
utilizes a patent- | 
ed thrust-limit- 
ing clutch which 
prevents motor 
burnout, the ma- 
jor cause of fail- * 
ure in this type 
of antenna. : 

The telescoping 
mast extends or 
retracts in a minimum of 10 seconds. 
The unit’s 15-pound thrust assures 
free action even in zero weather. The 
motor operates on 12 volts d.c. and 
draws a maximum of 10 amps. Its 
housing is treated with special water- 
proofing compound. 

The model TM-1 is designed for 
front mounting, TM-2 for rear mount 
while TM-3 is a conversion kit which 
permits the TM-1 to be rear-mounted. 

FOLDED RADIATOR 

Herb Kreckman Co. of Cresco, Pa. 
has added a new model to its “Kreco” 
line of communication antennas, the 
Model FGP-155. 

The new unit is a folded-radiator 
type ground plane and is factory cut 
to any frequency from 108 to 174 mc. 
It is constructed entirely of corrosion 
resistant brass (solid, no tubing) and 


o : 
Oe oer 


mounts on 1%” pipe requiring no 
clamps or adapters. 

RG-8/U feedline is recommended, re- 
quiring a PL-259 to attach to the an- 
tenna. The feedline is routed through 
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the pipe mast. This same unit is also 
available equipped with a reflector, 
thus obtaining a cardioid radiation 
pattern. 

Catalogue 458 describing this. new 
antenna in detail is available without 
charge from the manufacturer. 


JED “COLORTENNA” KITS 

JFD Electronics Corp., 6101 Six- 
teenth Ave., Brooklyn 4, N. Y. is now 
making available its “Fireball,” 
“Junior-Helix,” and “Super-Helix” 
Colortennas in the form of complete 
installation kits. 

Packaged in bold 3-color cartons, 
each factory assembled antenna is 
shipped complete with Tri-Mount alu- 
minum mast, 50 feet of twin-lead, 
three 344” and one 744” wood screw- 
eye stand-offs, two mast stand-offs, 


and three self-sealing drive-in nails. 


A hammer and 15 minutes’ time are all 
that are required for making the in- 
stallation. 
TELESCOPING TOWERS 

Alpar Mfg. Corp., 2910 Spring St., 
Redwood City, Calif. is now offering a 
new series of telescoping aluminum 
towers and work structures covering a 
variety of application requirements. 

Specially designed extruded alumi- 
num uprights and cross and diagonal 
bracing provide structures which are 
about one-fourth the weight of steel 
at equivalent heights. These precision 
extrusions also provide low-friction 


track surfaces for the 2” diameter | 


tempered nylon wheels upon which 
the telescoping sections roll. Side sur- 
faces on the extruded tracks prevent 
pull-out or binding of the nylon rollers 
used with the structures. 

Both cranked and motor-operated 
models are available. Structures and 
towers which extend to heights up to 
200 feet are included in the line. The 
manufacturer will supply full details 
on request. 


HEATED ANTENNA 

Scala Radio Company, 2814 19th 
Street, San Francisco, Calif. has just 
introduced a new ground-plane an- 
tenna which has a 24-volt heating sys- 
tem for complete weatherproofing and 
safe year-round operation under the 
most severe icing and weather con- 
ditions. 

The Model GPC-150 has been con- 
tinuously field tested atop Mt. Spo- 
kane, Wash. for the past two winters 
and despite 4” to 5” of radial ice on 
the guy wires, the antenna remained 
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RIDER BOOKS THE EASY, LOW-COST WAY 


TO GREATER ELECTRONIC KNOW-HOW 
NEW RIDER BOOKS 


PHYSICS AND MATHEMATICS IN ELECTRICAL 
COMMUNICATIONS, by James Owen Perinne, 
Ph.D.— Profound and probing explanation of 
what happens | in| electrical circuits that contain 
and ca On a 
foundation of associated mathematics made 
completely understandable and replete with 
jae rap examples, the author Loren eee ties 
physical concepts and electrical com- 
suonientione. An entirely new approach is used 
in analyzing hyberbolic functions, exponential 
equations and related functions, Of special sig- 
nificance is the content of the graphical demon- 
strations of electrical behavior. 844” x 11”, cloth 
bound, 268 pp., #219, $7.50. 
HOW TO READ SCHEMATIC DIAGRAMS, by David 
Mark. Teaching ay f and the of 
symbols, this book is ideal poe all those people 
beginning a career or are starting hobbies in 
electronics. Covering the symbols and ebbrevia- 
tions used in schematic diagrams related to the 
—— field, this book starts with individual 
= and carries through to receivers and 
simi Cc ts and circuits are 
identified and explained. Soft cover, 160 pp.. 
illus. #208. $3.50. 
REPAIRING HI-FI SYSTEMS, by David Fidelman— 
deals with finding the troubles and 
pore B 2 faults in hi-fi equipment with no test 
instruments —simple eq t—and 
equipment. Typical troubles are analyzed and 
repaired through a system of logical steps. Soft 
cover, 212 pp., illus. #205, $3.90. 
STEREOPHONIC SOUND, by Norman H. Crow- 
hurst — World-famous audio authority Norman 
H. Crowhurst’s new book is the first true assess- 
ment of this exciting new medium for realistic 
sound.'128 pp., illus. #209, $2.25. 


BASICS OF DIGITAL COMPUTERS, by John S. 
pre Annee by John S. Murphy, an out- 
lity in the field, this 
three aluse “Picture-Text” course covers the 
fascinating and ever-expanding field of electronic 
digital computers. With its many branches of 
programming, maintenance, ee S » esti- 
ting customer-requirements, techni- 
ps or the electronics Saayes Ys ‘nd it of 
great value. Coming soo’ 


RIDER’S NEW BASIC SCIENCE SERIES — A highly 
interesting, yet rigorously accurate series of 
Ss, —= one covering a 


ENERGY, by Sir Oliver Lodge, F.R.S.—The ~ 
awaited reprint of this classic exposition on 

subject of energy by the eninenh TEnglish pes 
cist has becn modernized, s ly edited and 
filvstrated. #200, soft cover, 64 pp. 4 = $1.25. 


MEAT, by Alexander Efron — While it is a classi- 
cal study of the en it progresses to the mod- 
ern concepts of basic thermodynamics and their 
couenees to ont ‘engines such as turboprops, 
ramjets and rockets. 200-2, soft cover, 112 pp., 
illus., $1.50. 


SOUND, by Alexander Tiron See Se the — 
nature of sound and the characteris’ 

ing with all the ramifications of oaiiek bo 
instruments and the human voice, #200-5, soft 
cover, 80 pp., illus., $1.25. 


CONDUCTA VE DES! by Keats 
A. Pullen, Jr., Ph. D.—An original technique 
for designing electronic circuits based on con- 
ductance curves. Gm, rp and zg are replotted 
as necessary so as to enable design using small 
signal parameters to predict large signal per- 
formance — greatly shortening design time and 
minimizing problems arising from approxima- 
tion, Circuit reliability can be improved and dis- 
tortion reduced at the same time by using the 
tables and curves in the manual. Engineers, en- 
gineering students and lab technicians can now 
select the proper tubes and their associated com- 
ponents to suit the needs of almost any type of 
circuit with greater reliability than ever before. 
#210, 844” x 11”, stiff cover, $4.25. 
INDUSTRIAL CONTROL CIRCUITS, by Sidney Platt 
—Control circuits are responsible for the rigid 
regulation and control of countless industrial 
hey titute the core of industrial 
electronics. _ book covers those control appli- 
cations most d in industrial 
pi ‘The uses of industrial control circuits 
re discussed and described in detail, showing 
ow basic electronics is applied to these circuits. 
#202, soft cover, $3.90. 


FAMOUS RIDER “picture-book” COURSES 


NOW AVAILA 

BASIC TELEVISION, by Dr. <p Schure — The 
= world of black ‘ond white television is be- 
fore you for only $10.00. 
You can master the basics of television easily, 
rapidly and thoroughly with this 5-volume “learn 
by pictures” training course. 
Here’s how this easy, illustrated course works. 
Every page covers one complete idea! There’s at 
least one illustration on that same page to 
explain it! You build a thorough, step-by-step 
knowledge at your own pace—as fast as you 

want to go. 

BASIC TELEVISION uses the same methods 
that have So so successful in the famous 
Rider picture books on electricity and electronics 
All that is assumed is that you have a s knowledge 
of radio. Every phase of television is made in- 
stantly eee eee in plain English sup- 
ported by ——— prepared, large and exciting 
drawings that e every idea crystal clear. 
2198, soft cover, 5 volumes, $10.00 per set; 
#198-H, cloth bound in a single binding, $11.50. 


INCREASE YOUR KNOW-HOW 


TV PICTURE TUBE-CHASSIS GUIDE, by Rider Lab 
Staff — #204, soft cover, 68 pp. $1.35. 


HOW TO INSTALL & SERVICE INTERCOMMUNICA- 
TION SYSTEMS, by Jack Darr — #189, soft cover, 
152 pp., $3.00. 


GETTING STARTED IN AMATEUR RADIO, by Julius 
Berens eh a soy 136 pp., $2.40. 

HI-F? LOUDSPEAKERS & ENCLOSURES, by Abra- 
ham D. Cohen — site MARCO en 360 pp., 
$4.60. #176H, cloth bound, $5.50. 

FUNDAMENTALS OF TRANSISTORS, by Leonard 
Krugman — #160, soft cover, 144 pp., $2.70. 
HOW TO SELECT AND USE YOUR TAPE RECORDER, 
by David Mark — 2179, 148 pp.. $2.95. 
REPAIRING TELEVISION RECEIVERS, by Cyrus 
Glickstein — #191, soft cover, 212 pp., $4.40. 


BASIC ELECTRICITY, BASIC ELECTRONICS, BASIC 

SYNCHROS & SERVOMECHANISMS, by Van Val- 
kenburgh, Nooger Neville, Inc.— The fabulous 
picture-text books that teach faster and easier! 
The theory, principles, and practice of electricity, 
electronics, and synchros and servos are here 
presented in a manner that permits a rapid grasp 
of the fundamentals of these vi important 
subjects. Over 2,000 specially prepared illustra- 
tions present, explain, and make every topic dis- 
eussed picture-clear. 


Basic » #169, soft cover, 5 vols., 624 
pp., per set $10.00. #169H, cloth bound in single 
binding $11.50. 


Basic Electronics, #170, soft cover, 5 vols., 550 
Ppp., per set $10.00. #170H, cloth bound in single 
binding $11.50. 


Basic Synchres and Servomechanisms, #180, soft 
cover, 2 vols., 270 pp., per set $5.50. #180H, 
cloth bound in single binding $6.95. 


WITH THESE RIDER BOOKS 


pan eee TV VERTICAL & HORIZONTAL OUTPUT 
. by Harry Thomas — #150, soft cover, 
6 PP.. $2. 40. 


ELECTRONICS TECHNOLOGY SERIES 
edited by Alex. Schure, Ph.d., Ed.D 
#166. RC & RL Time Constant, $.90. #166-2, 
FM Limiters & Detectors, $.90. #166-3, Fre- 
quency Modulation, $.90. #166-4, Crystal Oscil- 
lators, he r= #166-5. A-M Detecto -25. 


R-F Transmission 
ot $1.25. Siee-o yt 3M Modulation, 
$1.25. 3166-10, Blocking Oscillators, $1.25. 
be oe Wave Propagation, $1.25. #166-12, 

rheterodyne Converters & I-F Amplifiers, 
ro #166-13, L-c Oscillators, $1.25. sor 
Antennas, $1.50. #166-15, Inverse Feedback 
$.90. # 166-16, Resonant Circuits, $1. 25. #£166-18, 
D-C Circuit Analysis, $1.35. #166-21, Vacuum 
Tube Rectifiers, $1.50. 


Buy these and many other RIDER BOOKS at your elec. 


tronics parts 


r, book store or department store book 


department. Look for the Rider Bookseller. 


If your favorite store does not 
want, order 


sell the Rider books you 
direct. Add state, city tax where applicable. 


Canadian prices 5% higher. 


@ America’s 


q most complete 
ine of 


MOBILE 


COMMUNICATIONS 


EQUIPMENT 


MODEL ASP 157 
List 


$11.50 


Complete 


An auto gutter clamp antenna 
for temporary mobile mount- 
ing. In seconds antenna 
snaps to rain gutter of any 
car and can be removed just 
as easily. Comes complete 
with 12’-0” RG-58/U Cable 
and PL-259 Adapter, plus 
whip cut to desired length 
for any frequency between 
108-174 mes. or any frequency 
between 450-470 mcs. SPEC- 
IFY FREQUENCY WHEN 
ORDERING. 


Dump your problems in our lap 


Rely on our know-how as 

original equipment manufac- 

turers. Remember, the a/s line is not 
only big, but it’s versatile and flexible. 
WHATEVER YOUR REQUIREMENTS, a/s 
has "em or can make ‘em fast! 


FASTEST SHIPPING POLICY 
IN THE INDUSTRY 
ce der. «+ 
sam geag sae 12 heals delivery 
24 hour delivery 


snténae “x specialists 


company 


D AVENUE + 
Weet or | 


free from ice and operated normally 
through both winters. 

Heaters are located in all radial 
elements as well as the driven ele- 


erated from either a 117- or 230-volt 
a.c. line. Thermostatically controlled 
heaters operate only during freezing 
temperatures. 

Frequency range is 40 to 170 me. 
The unit is shipped complete with all 
necessary hardware, including U-bolt 
mounting clamps and brackets. Write 
the company direct for additional 
details. 


_ TV ANTENNA DISPLAYS 
Winegard Company of Burlington, 
Iowa recently introduced two dealer 


light” and “Color’ceptor’ models. 


cludes the little “house,” five colorful 
hang tags, decal, guarantee counter 


card, window signs, and newspaper ad 
mats. The other display consists of a 
third-size scaled model of the antenna, 


two window signs, counter card, decal, 
check-up sheets, and ad mats. 

For information on obtaining either 
or both of these promotion pieces, 
write the manufacturer direct. 


"MONARCH" COMMUNICATION YAGIS | 


Telrex Laboratories of Asbury Park, 
N. J. has announced the development 
of new, larger “Monarch” yagis. 

The top of the line in this new ama- 
teur and commercial line is a medium- 
spaced 14 mc., 6-element array with a 
45-foot long x 3-inch od. boom, 
coupled with a center section compris- 
ing a 12-foot by .250 wall by 314” o.d. 
with sectionally tapered swaged ele- 
ments providing minimum bulk and | 


ment. The 24-volt system can be op- 


floor displays to promote its “Twi- | 


The “Twilight” sales booster in- | 


~t., 
Our meet or ‘seas 
wort TELL vs *VOUR weeds TODAY: 
ARC-1 ARN-6 BC-34 
ARC-5 ARe-27 7 


The mightiest mi 
3% rent. oF — 
battery 


Model ir aek- Sensitiv 
bine 10.0 ohms 


N MER SPECIALS 
COLLINS = TRANSFORMER: Output 
(after rectification and filter) 950 VDC @ 200 
mils coutinasan, 500 mils intermit- 


b Wide 
VERTER: For teletype. Has 400 ke 39.95 


195-20.000 Same BC-221 only modu 
lated. With oldies calibration beok, 49 50 
crystal . 


27-38.9 MC. 10 tubes. B.. ~y— and push- 
button tuning on 10 » 
— with 10 tubes, Becher. 


me as above ex- 
f 


ngeles. = re- 
wired. items subject to prior sale. NOTE: 
intMium ‘onDER $3.00. 'TE TO DEPT. R. 


ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


Mv2 CAR AERIAC BOOSTER 


WMucTiPLies 
VOLUME BY 2 


S IN yeSeates ANY TIME BoOosTS 

BEATS LOCAL CONDITIONS 

NG « INSTALLS 

S e RESULTS OR <a BACK! 

BEAUTIFUL DISPLAY CARTON, BANNER. PUF 

PROGRAM. JOBBER AND beaten c “aa OG 
DISTRIBUTORS, DEALERS WANT 

USERS Guace YOUR cevonrre DEALER — SEND 

HIS NAME, AND CHECK OR M.O. $4.95 (POSTAGE 

PAID). LITERATURE. 


WREN PRODUCTS CORPORATION 
915 E. Jefferson, Detroit 7 


Suite 140 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING AUTOMATION 


TELEVISION SERVICING 
BLACK & WHITE—COLOR 


APPROVED FOR een AND ‘SURVIVORS 


BUILDING AIR CONDITIO 
SEND FOR FREE LITERATUR 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 
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minimum wind drag design. Also sup- 
plied are stainless steel hardware and 
extra heavy-duty, heavily cadmium 
plated universal gusset mounting. 
This array produces a gain of 13 db 
plus a front-to-back ratio of 30 db, 
and a horizontal beamwidth of 49°. 

In addition, to round out the “Mon- 
arch” series, the company is offering 
a 7-element, 21 me. array; an 8-ele- 
ment, 28 mc. array; and a 13-element, 
50 mc. array. 


DIRECTIONAL COUPLER 
F. Johnson Company of Waseca, 
Minn. has developed a directional 


coupler and indicator which provides 
a continuous reading of either incident 
or reflected power. 

The coupler may be permanently 
installed in 52-ohm coaxial line and 
will readily handle maximum legal 
power as specified by the FCC for 
amateur service. The indicator con- 
sists of a 0 to 100 microammeter cali- 
brated directly in s.w.r. and relative 
power. Standard tip jacks will permit 
the use of a commercial multimeter as 
an indicating instrument, if desired. 
Reference sheets showing curves are 
supplied with each coupler for popular 
multimeter basic ranges. 

Additional information on this unit 
is contained in the company’s Cata- 
logue #957 which will be supplied 
without charge on request —30- 


President John L. Burns (center) of RCA 
looks on as D. Y. Smith (right) and W. W. 
Watts, company vice-presidents, point out 
the internal structure of the company’s 
two billionth tube, a traveling-wave type 
used in radar and missile control syst 


FLASH 


TELEMARINE NOW IN NEW 6- 
FLOOR BLDG. 


IN MANHATTAN! 


SPECIALIZING IN COMMUNICATION BARGAINS — 


_FM TRANSCEIVER 29-39 MC 


7\4” H. Supp’ 
In struction Sheets with Sche- 


$24.95 


30-40 MC DELUXE FM RECEIVER 
FOR MOBILE POLICE & FIRE CALLS 


This FM receiver, the 
7 iq an AN/ 
-. is a sin- 


s as: 
version superhet (455 
Cc ai .3 ine. 1.F."s) 
oscillators 
erystal-controlied, 
noise squelch, double limiter stages, loud-speaker out- 
put, etc. Ly agg we; built to provi ce constant 
trouble-free service. total of 13 tubes, 2 in the 
vibrator-power supply which is designed for 6 V. DC op- 
eration. All units are in practically 8B condition 
and sy clean. Dimensions removable 
Separa oud- 
Supplied with 
—— wr schematic diagram, le loud- 

ake etc. yet wt. 41 Ibs 5 

Price. ‘EACH, Not tested at this 


NEW, WALKY-TALKY 
(BC-611) CHASSIS 


Here’s the chance to bul 
e compact, ee 
Design: transm: 
ceryatal-controfied) 
and 6.0 9 


te on 
phone s. 
creased antenna power output and longer 
dista _—~ tr 
own case for this chassis, 


plug-in coils required 
i—Antenna, and 1—RF T 
tages required Lrg 


matic a mn. SRDG. wt. © Ibe. 
2 
SACH—Chassis only $8.95 
$1.28 


. ACH 
PAIR OF coms. for above, Ant. & RF Tank. 
ACCESSORIES FOR 8C-611 HAND-HELD 
ALKY-TALKY 
— ALUMINUM Se 
alky Includes battery oa 
Switch with rubber weatherpre 
covers. All —— ee for <a. o anne. | 


PRICE. as cut 
aluminum wousine OnLy. 


pA + teh 

mi ROPHONE on RECEIVER ELEMENTS, with ‘matching 
Spnetoreser and bakelite covering caps. 

EACH (Ne 

Test ont 1-135. 


The tube is to become a part of a new 
Navy defense system. RCA is the nation’s 
first electr pany to manufacture 
the fabulous number of 2 billion tubes. 


£ac 
PUSH-TO-TALK SWITCH, and Fulcrum assembly for 
tuating trans-receive slide-switch on chassis. Also in- 
cludes separate rubber cover for inclosing and weather- 
proofing switch. Shipped Postpaid (add 10c if insurance 
desired). 
PER SET 


7 modern metal tubes 


BOATING SEASON COMING UP!!! 
50 WATT, 6 CHANNEL RADIOTELEPHONE 

FOR BOATS OR 

FIXED STATIONS 


yu SADSOTELSPUNENE BARGAIN al! the Pleasure ane 
Boats talking about! This Transm: 

SCR-543) is beautifull ‘and 

nels of crystal-con- 


me: 12 ° 
dynamotor power ly will deliver 50-60 watts 
ut. a yt with tructio! 
cable, cane supply constructional 

nteed. See our SS ae ads in 
Radio Telev “News for and 
send for e bullet 
= w. RADIOTELEPHONE. TBC-669 A. B 4 c). 
ag egy described above. 


EACH 
same) AS ABOVE. NEw-UNUSED. CH 
12 OC POWER SUPPLY, fy — 
clap, one for tconesiane (540 4 
one for receiver. Produces 50/60 onets out- 
put. All wired and tested. EACH 
COMPLETE 12 V. 


Mas . 
WANDSET van ABOVE with pn ny ‘plus Hess 


LIMITED QUANTITY BARGAINS 


FLASHI! READ THis! wire RECORDING MAGAZINE. 
of following in- 

: 1 supply reel and 1 ——— reel with 
ft. 4 dia. (at 


and c ree 
recording-reproducer 
switches, magazine 
splined reel shafts, 
ete. All wired, for 
ing motor 


in 10 minute divisions. 
H a D 


New Unused. Units clude 
(20-30 KC) or amplifier. Shpg.. we. 
EACH 


110-120 voit AC appliances or a such as re- 
frigerater or TV, vacuum os “5 
type, =~. carrying handle, appro: ate" 

H, All NEW-UNUSED units. 


Incorporates vibrator- y pe 

from either 6 or 

troll a r\ eg 

Shpe. 

Not tested. oR ICE, EA 

8C-683 FM MOBILE RECEIVER. Ideal for car or truck 

installation for monitoring Police, Fire calls, 

ates from 12 V. DC; but easily conv to” 

operation using an RA-20 AC power pac! 

to 39.0 me, with ten — buttons for in 

t 


NEW. Tested - $39.50 

LAB mod ae pM Stanan GENERATOR. ‘the 1-208 is a 
precision instrument worthy of finest lab, mobile 
service shop, or for production | teatioe and ~~ on 
receivers nge, A. bands, 1.9 to 


Attenuator, Adiustable Sweep 
woe loudspeaker, 
onics). ete.. ae 
full details. Operates 
dong yg 4 Hs mobile field 


. 60 cy- 
Complete with ‘tues, crystal and in- 
wt 


110 V. AC. @ 
all NEW Units. 
EACH 
6 or 12V. DC VIBRATOR POWER SUPPLY. Type PE-104 
eith: ze and supplies completely 
. ~45 (bias). and 90 volts 
Ideal for matiie 
x 614" — 


material. TOR. 
WORM GEAR. 7” for 214 

e Material Subject to to Prior Sale. 
wry ge ay yt s. Min. Order 
—$5.00. All Prices F.O.8. Our Address. 
— TELEMARINE — 


COMMUNICATIONS CO., INC. 
140 WEST B'WAY, NEW YORK 13, N. Y. 
COrtland 7-5444 


PHONE: 
Cable Address: Telemorine N. Y. 


STAN-BURN 


CATHODE RAY TUBE SPECIALS 
ONE YEAR GUARANTEE 
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21.50 50.00. 2 
MINIZED_INQUIRE FOR ANY 


CRT TUBES 
BY LINCOLN. 


LI 
URN CRT are ib: ~ ih saditionst To discoun’ 
su 
SUBJECT FO CHANGE WITHOUT NOTICE. 
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WHY HI-FI 


COMPONENTS © KITS 
* RECORD PLAYERS © TAPE 
PAY ; 


ORDER TUNERS 
AMPLIFIERS . SPEAKERS : 
TUBES 


MORE? § — PARTS & 
brand y «3 


“MASCO INTERCOMS— 
| WIRELESS OR WIRED! 
i oc For Home, Office and Factory 


| A flick of the switch gives you immediate and 
direct two-way conversation between any two 
| points—operates for pennies a day and can be 
installed by anyone. 
| Wireless model features no wires or cables, no 
a just it plug in any electrical wall outlet 
| A ‘C or DC and tal 
Wired models come complete with 50 foot cable, 
| ready to operate, nothing more to buy. Can be 
| used on AC or DC, has volume control with on-off 
switch, pilot light, talk-listen switch. Can be left 
l or for baby sitting or dictation. 
All units are approved by Underwriters’ Labora- 
tories. 
| WIRE-LESS-COM (No wires) 
E-Z TALK (Two station-wir 
TALK (Two station wired) 


HI-Fi DIAMOND NESDLES—1 Vi Yr. Guar. 
Diamond needies reduce record and needie noise 
thus ——? Foil frequency reapenee and tonai ook 

of records for er, period of ti 


dual needie 
Shipment PPD. (specify cartridge make) 


RECORD CHANGERS 


or 
peaseccccesosesvedbesee - -$22.95 
MONARCH Model UASU 4 SPEED AUTO. 
oa CHANGER iess cartridge $19.85 
EBCOR 4 SPEED CHANGER with eet 


DGE. Replaces on- 

RPX050 type. Full range reproduction 

000 cycles. pent gram tracking force 
minimum record and stylus wear. 
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We stock the 
complete line a “iitoceee Advertisers 
reference 


Index for 
CABINART 


soem 
ARKAY MMES TECHMASTER 
All domestic orders rae be shi ve] — us 


your list. Order by Mfr. 


$20 WORTH OF ELECTRONIC PARTS IN agg 
consisting of: ee sockets, coils, 
On $1. ‘08 (plus S0¢ postage} 
U NAME IT—WE HAVE IT " 
na tubes, coils, 
accessor Mini- 
' J TS! Thousands of 
] isfied -Fi enthusiasts and dealers will vouch that 
STAN-BURN GIVES THE BEST DEAL 
] EXPORT a oa — hace» I ee 
ee 20% with order 


Terms: 5 
F. a - FF ces yd vorx we 
price iat and Hi-Fi 
nrv-s. or Prices "Se Subject to Change wise Seton 


STAN-BURN 


RADIO ond 
ELECTRONICS CO 


Service 
+) -Notes 


VIDEO WASHOUT, HOFFMAN 

During troubleshooting of a “Mark 
10” portable, chassis 326, it may be 
discovered that the combined video- 
amplifier/syne separator tube, a 
6AWSA, is defective. After replace- 
ment,. it may develop that the picture 
washes out when either the brightness 
control or the contrast control is ad- 
vanced to a high setting. Because the 
symptom was not in evidence beforé 
failure of the original 6AWS8A, tech- 
nicians may be misled into suspecting 
some defect in the circuit apart from 
the tube itself. 

If you run into this situation, don’t 
waste time running down a false clue. 
The new tube itself may be causing 
all your woes. The manufacturer of 
the set notes that many 6AWS8SA’s, al- 
though they may not be defective, 
may nevertheless fail to meet the 
particular requirements of this re- 
ceiver’s circuit. Before attempting 
other troubleshooting, try several 
tubes, selecting different runs from 
different manufacturers, if possible. 


RADIO HEARD ON PHONO, RCA 

“Break-through” of the radio when 
combination models 9-US-5H or 9-US- 
5KE are used in the phonograph posi- 
tion can be eliminated by a relatively 
simple wiring change, which may be 
performed with reference to Fig. 1. 

This change takes R; (47,000 ohms) 
out of the circuit between the if. 
transformer and the radio-phono 


A 


TO RADIW- 


PHONO 
Switch 


switch and places it in the circuit be- 
tween the radio-phono switch and the 
high side of the volume control. With 
this revised connection, the switch 
will connect the if. transformer di- 
rectly to ground during phono opera- 
tion, shorting out radio signals, and yet 
retain the original circuit for radio 
operation. To make the change, pro- 
ceed as follows: 

Disconnect R; from C. Disconnect 


lead 1 from A. Disconnect lead 2 from 
B. Connect R; to B. Connect lead 1 
to C. Connect lead 2 to A. 


SEARCH TUNING DEFECT 

On some Motorola automotive 
radios, specifically the International 
Harvester 86MI Truck Radio, the 
situation may be encountered in 
which the search mechanism hangs up 
at either end of the tuning range or 
at both ends, failing to reverse itself. 
The difficulty occurs because the re- 
versing switch that operates the 
search motor is not tripped com- 
pletely. 

This situation is corrected without 
much difficulty, but first there is a 
precautionary note to take into ac- 
count: when the automatic mecha- 
nism has failed to work in the manner 
just described, the manual tuning 
mechanism will be blocked as a result. 


REVERS ING LOW END STOP 


Switch 


MANUAL . 
TUNING SHAFT 


ADJUST LOW FREQUENCY CAs 50 
TWAT REVERSING SPITCH #1. Pueead 
ITH GANUAL TUFING SHAFT © 

rRow LGP END STOP, 


Fig. 2 


Therefore, do not attempt to force 
manual tuning at this time, as damage 
may result. To clear the mechanism 
and make manual tuning adjustment 
possible, first turn off the radio 
briefly, then turn it on again and pro- 
ceed as follows: 

If reversal fails to occur at the 
high-frequency end, manually trip the 
reversing switch (see Fig. 2) working 
from the rear of the chassis. With the 
manual tuning knob, turn the radio to 
the high-end stop, then back off the 
knob about 9° from this stop, as in- 
dicated in Fig. 2. Then adjust the 
high-frequency adjusting cam to trip 
the switch at this point. 

If reversal fails to occur at the low- 
frequency end, manually trip the 
switch and tune to the low-frequency 
extreme. Back off the knob about 9° 
from this low-end stop and adjust the 
low-frequency cam to trip the switch 
at this point. 


HUM AND BUZZ, MAGNAVOX 

Some chassis in the 21-01BB, 21-02, 
etc. series were produced with the 
high side of resistor Re; connected to 
270 volts. With this wiring, syne buzz 
may be fed back from the sync split- 
ter to the audio amplifier under cer- 
tain conditions. If this symptom is 
encountered, simply disconnect the 
high side of Re from the present 270- 
volt point and re-connect this resistor 
to the junction of Ras and Raw. 

If 120-cycle hum occurs, this is gen- 
erally due to a change in value of 
Rs, Which should be 680 ohms. If this 
resistor checks off value, replace it 
with one that is within tolerance rat- 
ing as specified on the parts list. —30- 
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ADJUST HIGH PREQUERCY CAB 50 
THAT REVERSING SUITCH 94 Bad 
SITH Ganal TWHING SuarT 

yRoe HIGH END STOP, 


“NAME THE ROTOR" 

In a joint promotion of its new and 
improved CDR Type 15/16 TV antenna 
rotator, Cornell-Dubilier Electric Cor- 
poration of South Plainfield, N. J., and 
its subsidiary, The Radiart Corpora- 
tion of Indianapolis, has a nationwide 
“name” contest underway. 

Involving no purchases, the contest 
is open to all radio, TV, and electronic 
technicians residing in the United 
States. Official entry blanks are avail- 
able at all distributors handling either 
line. 

Top prize for the best name submit- 
ted is a 1958 Plymouth station wagon. 
The contest closes at midnight, April 
30, 1958. 

> * ” 

“PHOTOFACT™ SELLING PACKAGE 

A life-size floor display in full color 
is being used by distributors to intro- 
duce the Howard W. Sams & Co’s. new 
“Photofact” selling package for serv- 
ice technicians. 

The new program offers an all-steel, 
single-drawer free with each 60 sets 


REE! tomo esas 
these valuable all.steel file 
Cabinets with the porchase of 


PHOTOFACT 222s. 


of “Photofact” folders. The display 
features a male cut-out who calls at- 
tention to salient features. 

Further information on this pro- 
motion can be obtained by writing the 
general sales manager of the firm, Joe 
E. Marin, in care of the company at 
2203 E. 46th St., Indianapolis 5, Ind. 

~*~ * * 
MUELLER "SOTH" SOUVENIR 

Mueller Electric Company, 1583H 
E. 31st St., Cleveland 14, Ohio, is cele- 
brating its 50th anniversary year with 
a gracious gesture to its friends and 
customers over the years. 

Upon request, the company will send 
a gold-plated alligator clip as a souve- 
nir of its Golden Anniversary. The clip 
might be termed symbolic of ‘“mem- 
bership” in the electrical or electronic 
industries and will be found useful as 
a tie clip, general purpose desk and 
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WE TRADE HIGHER! 


= 
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re el 
HAMMARLUND HQ-1 


General purpose communications receiver continuously 
tunable from 540 KCS to 30 MCS tstanding sensitivity, 
and selectivity. Q-multiplier. Excellent stability. Electri- 
cal bandspread. Noise limiter. “S" meter. Auto-response. 


HAMMARLUND HQ-110 


Strictly for the amateur. Tunes 6, 10, 15, 20, 40, 80 and 160 
meter bands. Q-muitiplier. Crystal calibrator. Highly efficient 
noise limiter. Separate linear detector for SSB and CW. Electrical 
bandspread. Separaie 6FG vscilisior. Crysfai-controiied dual 
conversion. 12-tube superheterodyne circuit. Auto-response 
audio system 


JOHNSON VALIANT KIT. Net..$ 349.50 
439.50 


IT’S EASY TO DO BUSINESS WITH WALTER ASHE! 


2. When the deal is mode, you ship your equipment to 
us by prepaid express or, if express is not available, 
by prepoid truck. We check it of once and, in most 
cases, your new geor is on its way to you within 24 
hours ofter we receive your trode-in. 


1. Just tell us whet foctory-built 
gear (made since 1945) you hove 
to trode, ond what new geor you 
wish to purchase. You'll get our 
top dollar quote by return mail. 


HEY! LOOK! 


HOW ABOUT THIS? 


SEND FOR OUR 
BIG FREE 1958 
CATALOG 


144 PAGES 
THE 
“TREASURE CHEST” 
OF VALUES 


WRITE FOR FULL DETAILS ABOUT OUR TIME PAYMENT PLAN 


| 
J VALTER ASHE RADIO COMPANY OUR 36TH YEAR; 
| 


S Pine Street, St. Louis, Mo. 
y : L} Rush “Surprise” Trade-in Offer on my 4 
Vt Mie | 
F ] show moke and mode! number of new equipment desired) 


t end new FREE 1958 Wolter Ashe cotalog IN. 4-5 
RADIO CO. wks : . : “shy 
1125 PINE ST. « ST. LOUIS 1, MO. - Address 


All prices f. o. b. St. Lovis 


City Zone Stote a 
SULT dacs the- oil cad sie: eck tees ciicicoas cee use Geesacis to abs ns os tab pcan oa casos nel 


149 


All leopards 
have spots 


. but to the experi- 
enced eye they're as 
different as human 
fingerprints. 

The same thing is 
true with towers. 

Many towers /ook 
like Aermotor An- 
tenna Towers but 
none compare in 
strength . . . weather 
resistance ... value! 

And no other 
tower can boast the 
skillful. blending of 

. quality - conscious 
craftsmanship — 
years-ahead engineer- 
ing—and 70 years of 

@ tower-building expe- 


rience. 


AWG 4e wee 
+7 


Ae 
ar <= F— “Fs 
ee 


Write for complete descrip- 
tion of Aermotor Self-Sup- 
porting Antenna Towers. 


AERMOTOR COMPANY 
2500 W. Roosevelt Rd., Chicage 8, Ill. Dept, at-« 


paper clip, or just as a handy gadget 
to have in the pocket. 
* * * 
SPEAKER PACKAGING 
Oxford Components, Inc., 556 W. 
Monroe St., Chicago, Ill., is now pack- 
aging its complete line of rear seat hi- 


fi kits in eye-catching, multi-color 
counter displays. 

According to the company, the new 
packages will “sell themselves” be- 
cause in addition to bright colors and 
modern design, they make inventory 
checking simple with large size letter- 
ing for model number and other per- 
tinent information. 

Further information on both the 
speakers and the counter displays is 


available from the company on re- 
quest. Please send inquiries to the at- 
tention of Tom Brown, the distributor 
sales manager. 
+ * * 
“SERVICE-SAVER" DISPENSERS 
JFD Electronics Corporation, 6101 
Sixteenth Ave., Brooklyn 4, N. Y., has 
converted all car- ™ ae 
toning of its nu- | RS 
merous television | Ps 
accessories to its | 
new “Service- | 
Saver” dispenser. ° 
The new ship- | 
per - merchandis- | — 
er-dispenser will | 
carry five of the | 
units, each indi- 
vidually housed 
in a newly styled, | 
3-color box. | 
Equipped with a 
tab on the top 
and easel back, 
the dispenser can 
be hung from a 
shelf or wall or 
stood on a count- 
erorwindow 
shelf for maxi- 
mum display val- 
ue. 


* & a 
“PROMOTION-OF-THE-MONTH"™ 
Sylvania Electric Products Inc. has | 
observed the first anniversary of its | 
“Promotion-of-the-Month” with the | 


fo 
"PRC. 206 Antenna 


SELLING 
Receivers, Transmitters, Radar, Special 
Purpose Tubes, Relays, Meters, Switches. 
Connectors, Rectifiers, Transformers, Mo- 
tors & Generators, Wiring Cable, Instru- 
ments and All Electronic Components. 


WILL BUY ALL 
New or Used 
Leach Relay #5059-R 
#5058 
#5055 


#5053-SM 
#5053 


Price Bros. Relay #10 
Relay #5586 


Box # CBY 23049 
# BG-AN-198 
= 


BC «408 


#53A 
VT-227A 
VT-327A 

1SE 


VT-127A 
3ST 
WL-530 


Sees SA SANS Re eee ee 
craft sparkplugs, magnetos magneto 
breaker points. 


Wholesale Only 


RADIO & ELECTRONIC SURPLUS 


14000 BRUSH STREET 
Detroit 3, Mich. TO 9-3403 


MOVING? BE SURE Rapito & TV 
News FOLLOWS YOU. PLEASE 
SEND YOUR CHANGE OF AD- 
DRESS TO 

Rapio & TV News 


64 E. LAKE ST. ICAGO 1, ILL. 


IMMEDIATE DELIVERY ON 
RECORD CHANGER 
REPLACEMENT PARTS 


We carry in stock parts ‘every 
changer—both ee and Rh sae a us a 
list of your needs. Same day shipment. 
EXCEPTIONALLY 
LOW PRICES ON 
@ Record Changers 
Speakers 


REPAIR SERVICE 


If you can't repair 
your record changer, 
send it to our repair 
specialists for prompt 
service at reasonable 
charges. Workmanship 
and parts guaranteed. 


ALL SHIPMENTS MADE C.O.D. 


RECORD CHANGER SERVICE 
81 Corttandt St. New York 7, N. Y. 


‘ENGINEERING 


Prepare for 


B.S. DEGREE 
IN 27 MONTHS 


announcement that the unique mer- | : 

chandising plan will be improved and | {#\.,' 

expanded during 1958 by the radio and | ned 
physics and 


television division of the firm. 

This year’s plans call for a new pro- 
motion on the first day of each month, 
with all ideas field-tested before use 
and the finished promotion backed by 
national advertising and material for 
local dealer tie-ins. The Division has 
promised to deliver each promotion to 
distributors at least 30 days before 


| ® atory courses. 
cious campus; 20 bi 


idgs., dorms, gym, playing field. Earn 
gg yh at — Gea 
INDIANA TECHNICAL COLLEGE 


= E. merger Bivd., Fort Wayne 2, Indiana 
Pie: send free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked. 
O Electronics © Chemical es 


Civil CO Mechanical © Slectr: 
8.5. DEGREE IN 36 MO. IN — Math. © chem. O Physics 


RADIO & TV NEWS 


: se 110° Yokes Exact R cement eplacement 
the opening date, giving dealers plenty DY-26A, DY-27A ftaibe foc PHILCO AIRLINE. FIRESTONE” 
of time to become acquainted with the WELLS-GARDNER 
particulars. - 

Although the 1957 promotions were 
confined to the television line, this 
year’s promotions have been expanded 
to include high-fidelity instruments 
and home radios. 

7 cs * 
. H0-276 - : 
MOTION DISPLAY Exact replacements for RCA 40-277, HO-278 - 

A three-dimensional, four-color, bat- i chossis KCS-107, 1088, 109 used in 171 models—with 

tery-operated motion display of a tube 113 series eee resistors and capacitors attached. HO-273 used in 19 models 


being plugged into and out of a socket 


Exact Replacement 
for MAGNAVOX 


Exact Replacement 
Flyback for MOTOROLA 


ik Pee na hd 

is being made available to its fran- | I 
chised distributors by Amperex Elec- | = your job 
tronic Corporation, Hicksville, Long 4 g 
goon ng Se || HO-281 Y easier 

Besides its striking visual appeal, | 7 
the display will also attract by the used in 154 AY : 
unique click sound made when the models : Typical of the new 
tube contacts the socket. The slogan ‘ Stancor units are | 
“Retube with Amperex” is prominent these recent additions: 
on the display, which is constructed 
of sturdy board and uses but one 
standard flashlight battery. Exact Replacement 90° Yoke FREE 

For further details on this sales Vertical Outputs for RCA for EMERSON 
aid, write direct to the manufacturer | The Stancor TV 
at the above address. : Guide, listing the full 

@ line of Stancor exact 


- . . 
lacement trans- 
ATR COUNTER DISPLAY Aes 
American Television & Radio Co., - ear pe poms Pa 
300 E. Fourth St., St. Paul 1, Minn., > ‘Seani taal ame 
has released another of its products in from any Stancor dis- 
a new and lively counter display. i iti 
The latest of the “silent salesmen” ¥O-163 replaces 103093, 972151-1 DY-25A posmeeet  Ser 
offerings features the firm’s electronic ¥O-106 repleces 102146, 972725-1 anne eqpienaest Standard : 
tube protector. The package takes up Water Papen THRNS, SHUPETS va schon : 
little room on the counter yet presents 


3505 Addison Street ¢ Chicago 18, Illinois 


Export Sales: Roburn Agencies, Inc. * 431 Greenwich Street ¢ New York 13, N. Y. 


a 110V, AC POWER SUPPLY 
FOR 274N RECEIVERS 


Just plug it ie, the rear of Le og 
274-N RECEIV . .. any model. 
Earned through Home Study Complete kit and black metal 
Residence classes also available case, with Au, yoo and ~. 
‘ —_ a i grams. Simple a easy to bui 
eee y > Se SS arene | in a jiffy. Delivers 24 volts plus B voitage. No 
TONAL, 4 wiring changes to be made. Designed especially 
UNIVERSITY 5719) Santa Monica Blvd. for the 274-N receiver. Only $8.95. 
Hollywood 38, California Filament trans. for 274N receivers. Pri. 110V, 
i 60 cy. AC. Sec. 24V @ .6A. An = buy 


ENGINEERING DEGREES 


SPLINED TUNING KNOB 

NEW FOR 274N RECEIVERS 

d 3 ’ TRANSISTOR and Diode TESTER pa we ee eee 

a ge: top which carries a pertinent Teste alt yeotion, Ee NEN and Stent BC-454 and other 274N re- 

Saies message ' "HF types for } ceivers. This is a really hard- 
™ * - 3 noise level. opens and shorts. : to-ebtain item. Only. .89¢ ea. 

Complete descriptive literature on . diodes cal ectentamn, veecihave dar tors 
the product and its new packaging for za Soi" at Sees wn Ga Tene. 
> 


and shorts. Complete with test leads. = 
fast turnover are available from the 4 5 OFFENBACH-REIMUS 


— Price 
factory. —§0-— | | TRANSISTOR PRODUCTS CO. 3043 W. Dickens Ave, 1564 Market Street, San Francisco, Calif. 
April, 1958 151 


ITH the continuing stream of new tube types 

—this year’s list is about 18% longer than 

last year’s—keeping a working inventory be- 
comes increasingly difficult. We find it necessary 
to set up a perpetual check system, in which this 
“minimum-quantity” list is compared to actual 
stock every morning. As soon as a type falls below 
its minimum-quantity figure, it is re-ordered. The 
quantity figure is, of course, relative, depending on 
volume of business, but should hold proportion- 
ately. 

Since the list is geared to the independent shop 
in a metropolitan v.h.f. area, the minor addition 
of u.h.f. r.f. types should be made where needed. 
Since the relative importance of industrial elec- 
tronic (*) and color TV (**) service may vary 
widely, the tubes involved have been specially 
marked. 

A number of tube types that still showed some 
activity last year began gathering dust on the 
shelves this year. Accordingly, they were dropped 
from the listings as deadwood. These include the 
1A7GT, 1H5GT, 6SBY7, 6F5, 6N7, and 80. The 
significance of this reduction is more than counter- 
balanced by the fact that over 40 types that were 
not included last year have been added! In addi- 
tion, recommended quantities have changed. —3Q- 


A D052 


Tube Inventory 


for_ 


Service Shops 


Do you have trouble determining how 
many of which tube types to stock? 


By MURRAY BARLOWE 
Barlowe Television 
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RADIO & TY NEWS 


Transistor Keyer 
(Continued from page 39) 


transistor. Care should be taken to 
limit the maximum possible current so 
that the dissipation of the transistor is 
not exceeded. If possible, several tran- 
sistors should be checked and the one 
with the highest breakdown voltage 
should be used. (See Fig. 2.) 

No doubt everybody knows by now 
that a heat sink is necessary if the 
transistor is to be soldered into the cir- 
cuit with short leads. A tricky point 
when using a socket with a transistor 
is that the transistor must not be in 
the socket when doing the soldering. 
This is brought up since a common 
practice with miniature tubes is to use 
a tube to hold the socket pins straight 
when soldering. 

After hooking up the transistor key- 
er to your transmitter a check should 
be made of the keying characteristics 
both of the transmitter up to and in- 
cluding the keyed stage, and then of 
the transmitter as a whole. This is be- 
cause if the later stages have excessive 
bias, drive, or parasitics, they may re- 
introduce clicks which would defeat 
the purpose of this unit. —30- 


Fig. 2. Transistor Zener voliage test. 


HIGH-2 
4 JVOLTMETER 


LOW-FREQUENCY RECEIVER 
By DALE LEUTHOLD 
ANY private plane owners wish to re- 
ceive the local low-frequency weather 
station in their homes. An a.c.-d.c. five 
tube receiver can be easily converted for 
this purpose. 

Two “Vari-Loopsticks” side by side in 
series-aiding resonate around 332 kc. 
with the tuning capacitor plates closed. 
For lower frequencies, it may be neces- 
sary to add a trimmer across the “Loop- 
sticks.” A 100 sufd. trimmer across the 
oscillator section of the tuning capacitor 
lowers the oscillator frequency. 

Since only one station is desired, the 
receiver may be peaked at that frequency 
without regard for tracking. An antenna 
wire six feet long should provide ample 
volume. A d.p.d.t. switch permits reguier 
broadcast reception. 


Simple circuit for aviation enthusiasts 
wishing to tune Lf. weather stations. 


oreewocescoceed 


the installation is safe with QUAM SPEAKERS 
featuring the exclusive HUMI-GARD CONE 


This new Quam exclusive, the Humi-Gard Cone, is a plastic-impregnated 
synthetic fiber fabric cone that has the response characteristics of an 
untreated paper cone—yet will outlast treated paper cones at least three 
to one! Not only is it weather-resistant but abrasion-resistant as well! 
Whenever a TV set or communications system is subject to extreme 
conditions of humidity, dust or similar situations harmful to speakers, 
a Quam speaker with a Humi-Gard Cone is the perfect solution. The 
Humi-Gard Cone is available in speakers up to 614”. 


Only in Quam speakers do you get the famous patented Adjust-a-Cone 
Suspension and U-Shaped Pot, and the new exclusive Humi-Gard Cone, 


Write for your free copy of Catalog S-757, describing the complete line 
of Quam Public Address, Outdoor and Intercom speakers. 


QUAM. the quali Line hoe all your speakor needs 


QUAM-NICHOLS COMPANY 


238 EAST MARQUETTE ROAD 


e CHICAGO 37, ILLINOIS 


A.T.R. Armstrong, Lid, 700 Weston Rood, Toronte 9, Ontario 
In Canada: 5: fisen melonnes, iid, 1624 W. Third Avenue, Vancouver 9, BC. 


TAPE RECORDERS 


HI FL COMPONENTS 
Tapes—Accessories 
UNUSUAL VALUES 
Send for Free Catalog 
DRESSNER 


69-02 RA-174 St. 
Flushing 65, N. Y. 


MERITAPE 


Low Cost, High 
Quality Re- 


RGAIN 
HUNTING ? 


TV 
SERVICEMEN! 
Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO 


| we college grads get 


ahead faster! 

. have higher incomes . . . advance more rapidly. 
Grasp your chance for a better life. Share rewards 
awaiting college men. Important firms visit campus 
regularly to employ Tri-State College graduates. Start 
any quarter. Approved for Vets. 


Bachelor of Science degree in 27 months 


Complete Radio Engineering courses (TV, UHF, FM, 
Electronics). Also Mechanical, Civil, Electrical, Chem- 
ical, Aeronautical Engineering. Jn 36-months a B.S. 
in Business Administration (General Business, Ac- 
counting, Motor Transport Management). Superior 
students faster. More professional class hours. Small 
classes. Enrollment limited. Béautiful campus. Well- 
equipped labs. Prep courses. Enter June, Sept., Jan., 
Mar. Earnest capable students (whose time and budget 
require accelerated courses and modest costs) 
are invited to write Jean McCarthy, Dir. 
Adm., for Catalog and book “ Your Career 
in Engineering and Commerce.” 


Ein TRI-STATE COLLE 


1648 College Ave. Angola, 


COMPLETE 
TRAINING 


FOR BETTER RADIO-TV 
SERVICE JOBS 


these two world-famous Ghirardi training books 
teach you to handle all types of AM, FM and TV service 
jobs by approved professional methods—and wateh your 
efficiency and earnings sear! 

Completely modern, profusely illustrated and written so 
you can easily understand every word, these books pave 
the way to fast, accurate service on any type of radio and 
TV set ever made. Each book contains the latest data on 
the latest methods and oy a a re-hash of old, 
out-of-date material. Each is co hored by A. A. Ghi- 
rardi whose famous RADIO “ary ‘ICS COURSE and 
MODERN RADIO SERVICING were, for 20 years, more 
widely used for military, school and home study training 
than any other books of their type! 


THE NEW Ghirardi 
RADIO-TV SERVICE LIBRARY 


Almost 1500 pages and over 800 clear illustra- 
tions show step-by-step how to handle every phase 
of modern troubleshooting and servicing. 


1—Radio and Television Receiver 
TROUBLESHOOTING AND REPAIR 


A complete guide to profitable professional methods. 
For the beginner, it is a comprehensive training course. 
For the experienced serviceman, it is a quick way to 
“brush up” on specific jobs, to develop improved tech- 
niques or to find fast answers to puzzling service prob- 
lems. Includes invaluable “‘step-by-step’’ service charts. 
4] poses. 417 illus., price $7.50 so (Outside 

. $8.00.) See combination offer below! 


"2-Radio and Television Receiver 
CIRCUITRY AND OPERATION 


This 669-page volume is the ideal guide for service- 
men who realize it pays to know what really makes 
modern radio-TV receivers ‘“‘tick’’ and why. Gives a 
complete understanding of basic circuits and circuit varia- 
tions; how to recognize them at a glance; how to elimi- 
mate guesswork and useless testing in servicing them. 
417 illus. Price separately $6.75 (outside U.S.A. $7.25). 


New low price... you save *1.25! 


If broken into lesson form and sent to you as a 
“course,”” youd regard these two great books as a bar- 
gain at $50 or more! Together, they form a complete 
modern servicing library to help you work faster, more 
efficiently and more profitably. Completely indexed so you 
can look up needed facts in a@ jiffy 

Under this new offer, you save $1.25 on the price of 
the two books—and have the privilege of paying in easy 
installments while you use them! No lessons to wait for. 

ou learn fast—and you learn right! 


STUDY 10 DAYS FREE! 


B Dept. RN-42 RINEHART & CO., Inc. t 

§ 222 Medison Ave., New York 16, 6. Y. t 
book(s) below for 10-day FREE EXAMINA- 

In 10 ‘days. I will either remit price indicated 

) or return books postpaid and owe you 


Send 
TION. 
(plus “pepe 
nothin; 


i; Raate & TV Receiver FROVSLESHOOTING 7 ae- fl 
i PAIR (Price $7.50 separately 
© Radio & TV Receiver cIRcUITRY & operation ff 
Hl (Price $6.75 separately 
CT Check here for MONEY-SAVING comsination Ef 
OFFER . . Save $1.25. Send both of above 
| = books at special price of only Be for the ff 
(Regular price $14.25) save $1.25. 
Payanle at cote of $4 (plus postage) mer 10 days feat 
you to keep books and $3 a month therea’ 
4 until sis ; &- con paid 


3 Name ... 
i Address 
City. —_ —— 
4.—$8 for TROUBLESHOOTING @ RE- p 


Outside 

PAIR; 'e7. 33 for CI ITRY & Bt et gy $14 for 
both with order only, but O day return I 
Liga 


154 


NEW V.T.V.M. 

Superior Instruments Co., 2435 
White Plains Road, iony York 67, 
N. Y¥. has just : 
introduced a 
new vacuum-tube 
voltmeter which 
combines un- 
usual sensitivity 
with ease of op- 
eration. 

The Model “77” 
is equipped with = 
a large, easy-to-read 6” meter which 
provides accurate readings at a glance. 
Complete with all accessories includ- 
ing test leads, probe, portable case, 
and full instructions, the unit can be 
used as a sensitive d.c. voltmeter, an 
r.m.s. and peak-to-peak a.c. voltmeter, 
and electronic ohmmeter. It can also 
be used for db measurement and is 
equipped for zero center discriminator 
alignment. 

Further details on this moderately 
priced service instrument will be sup- 
plied by the company on request. 

NEW “HANDI-CHEST" MODELS 

Campro Products, Inc., 3131 Alliance 
Road, Canton, Ohio is now offering a 
new line of “Jiffy Handi-Chest” cab- 
inets designed for the orderly storage 
of small parts. 

Of interest to hobbyists as well as 
professional technicians, the frames of 
the chests are molded of super-tough 


high-impact plastic in modern colors 
of tangerine, beige, or turquoise. The 
chests set on inch-high tapered risers 
to prevent scratches or mars. 

The five models range in capacity 
from four drawers to 16 drawers. All 
of the drawers are 1%” deep, are crys- 
tal clear for quick identification of 
contents, and have dividers supplied 
with them to make three compart- 
ments in each drawer, if desired. 


ISOLATION TRANSFORMER 
A new isolation transformer specifi- 
cally designed to isolate a.c.-d.c. port- 
able TV receivers (hot chassis) from 
the 117-volt line is now being pro- 


duced by Chicago Standard Trans- 
former Corporation, 3501 W. Addison 
St., Chicago 18, Ill. 

Designated as Stancor part number 
P-6371, the transformer will handle 
up to 175 watts and is supplied in a 
one-piece drawn steel case. It has an 
electrostatic shield and is equipped 
with a six-foot line cord. 

The company will supply full de- 
tails upon written request. 


“FLATTED” RESISTORS 

Clarostat Mfg. Co., Inc. of Dover 
N. H. has developed a deposited-car- 
bon precision resistor which has a 
flatted area to meet the requirements 
of certain assembly jobs. 

The flatted area serves as an index 
surface for automation, permitting 
orientation of marking and leads. It 


may be used as an adhesive mounting 
for unusual vibration, shock, and pow- 
er requirements, doing away with 
mounting brackets with their asso- 
ciated weight and space needs. Mark- 
ing area is extended to three sides and 
readily seen and, of course, the compo- 
nent will not roll. 

At the present time the company is 
offering these %-watt “Fixtohm” units 
in a resistance range of 10 ohms to 2.5 
megohms + 1% 

Write the manufacturer for full de- 
tails and complete specifications. 


TWO NEW TRIPLETT V.O.M.'S 
Triplett Electrical Instrument Com- 
pany of Bluffton, Ohio has added two 
new v.0.m.’s to 
its service and | 
industrial line, 
bringing to elev- 
en the number | 
of such instru- 
ments available 
for a wide range 
of applications. 
The Models 
630-PL and 630- 
APL feature 
easier reading | 
and provide a 
clear unbreakable shadowless front 
for instant accurate vision of the 
new longer, wider spread scales. 


RADIO & TY NEWS 


Other features of the new models in- 
clude: 5 to 500,000 cps response on 
a.c.; continuous resistance readings 
from .1 ohm to 100 megohms; polarity 
reversing switch; single king-sized 
switch to select both circuit and 
range, minimizing wrong settings and 
burnouts. 

Further information and full spec- 
ifications on these two new models 
will be supplied by the manufacturer 
on request. 


GARAGE DOOR CONTROL 

Barber-Colman Company, Rockford, 
Ill. is now offering a new garage door 
controlling device which is being 
marketed under the name of the “Bar- 
col Doorman.” 

The unit opens, closes, and locks 
garage doors electronically; operates 
garage lights and driveway lights; will 
handle multiple controls either in 
cars or in the house; provides instant 
reversing of the door from the dash- 
board or any control button; includes 
a safety clutch if any obstacle inter- 
feres with the door operation; and op- 
erates from a low voltage source. 

Operating frequencies are adjusted 
so that no two installations in ad- 
jacent areas are the same, thus elim- 
inating faulty or illegal operation. A 
four-page brochure on the “Doorman” 
will be supplied by the company on 
request. 

NEW “REJUVATUBE™ 

Central Electronics, Inc., 1247 W. 
Belmont Ave., ew 13, Ill. is now 
marketing a new 
model of its CRT 
rejuvenator as 
the Model RE-2 
“Rejuvatube”. 

The newest 
model features a 
rugged, heavy 
duty steel carry- 
ing case; illumi- 
nated meter; 
new TV interlock 
power cords; and a new “cube socket” 
selector and cable as a “one piece” 
assembly. 

The new “cube socket’’ and switch 
assembly enables the testing and re- 
juvenation of each gun of a color 
tube; 110-degree short tubes with 
miniature or medium bases; and con- 
ventional black-and-white tubes. A 
new circuit and an additional direct 
reading scale on the meter allows the 
technician to check “gas content” of 
all popular picture tubes. 

A four-page brochure on this new 
instrument is available from Dept. RN 
of the company. 


EDGEWISE PANEL METERS 


Simpson Electric Company, 5200 w. 


Kinzie St., Chicago 44, Ill. is market- 
ing a new panel meter which has been 
specifically designed to save space. 
Available in two styles, the new 
panel instruments provide all the visi- 
bility of a conventional 2%” meter 
while using only half the panel space. 
Using the company’s self-shielded core 
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Compare’ 


47" 


Introductory Sale! 


$5 Down, $5 Monthly 


iC* 


-Fl FM TU, 


2 


*COMPARE 


Sensitivity 


Frequency 


Response Selectivity 


Realistic FM Tuner 


with Cage $47.50 


20-20,000 
cyc./sec. 


3 uv for 30 


180 KC IF 
db Quieting Bandwidth 


Brand “‘A"’ FM Tuner 


with Cage $89.50 


Not Given 
by Manu. 


20-20,000 
cyc./sec. 


3 uv for 20 
db Quieting 


Brand “‘B"’ FM Tuner 


with Cage $99.50 


Not Given 


5 uv for 30 
by Manu. 


db Quieting 


20-20 ,000 
cyc./sec. 


Brand “‘C’”’ FM Tuner 


with Cage $99.95 


200 KC IF 


20-20,000 
Bandwidth 


cyc./sec. 


5 uv for 30 
db Quieting 


REALISTIC FACTS 


The basic function of any high fidelity FM 
tuner is to faithfully reproduce the trans- 
mitted signal (frequency response), at reason- 
distances from the station (microvelt 
without noise or interference 


The new Realistic FM Tuner more than meets 
all of these requirements . . . while” doing 
away with all of the pseudo-high fidelity 
gimmicks which only add to the cost without 
improving the quality. Functionally designed 
6-tube (2-duais!) Armstrong — — RF cir- 
cuit with AFC. Handsome Gold, Maroon - 
ee’ ar aa and an. aM Wx 4%” H 

x 6%” D., ship. wt. Ibs. 


3: 167 WASHINGTON ST 


_RADIO SHACK CORP. 


N, and 230 CROWN ST., NEW 


YOUR COPIES OF 


RADIO 
al Vue ws 


ARE VALUABLE! 


Keep them neat... 
clean... ready for 
instant reference! 


Radio Shack Corporation 
167 Washington St., Boston 3, Mass. 


Please send me: 

Realistic FM Tuner @ $47.50 £36R888-2A 
___FREE 64-page Hi-Fi Buying Guide s59RNA 
My Name 
Street 
Town 


1°) 3, MASS 


ST 
H fee CONN 


Now you can keep a year’s copies of 
RADIO & TV NEWS in a rich-looking 
leatherette file that makes it easy to locate 
any issue for ready reference. 


Specially designed for RADIO & TV NEWS, 
this handy file—with its distinctive, wash- 
able Kivar cover and 16-carat gold leaf 
lettering—not only looks good but keeps 
every issue neat, clean and orderly. 

So don’t risk tearing and soiling your copies 
of RADIO & TV NEWS—always a ready 
source of valuable information. Order sev- 
eral of these RADIO & TV NEWS volume 
files today. They are $2.50 each, postpaid— 
3 for $7.00, or 6 for $13.00. Satisfaction 
guaranteed, or your money back. 


Order direct from: 


JESSE JONES BOX CORP. 


Dept. RN 
Box 5120, Philadelphia 41, Pa. 
(Established 1843) 


Get 


Your First Class Commercial 


F.C.C. LICENSE 


in 
12 Weeks! 
€ 
F.C.C. License—the Key to Better Jobs 


An FCC commercial (not amateur) 
license is your ticket to higher pay 
and more interesting employment. 
This license is Federal Government 
evidence of your qualifications in elec- 
tronics. Employers are eager to hire 
licensed technicians. 


Learn by Mail or in Resident Classes 


Grantham School of Electronics spe- 
cializes in preparing students to pass 
F.C.C. examinations. Correspondence 
training is conducted from Washing- 
ton and Hollywood; resident DAY and 
EVENING classes are held in both 
cities. Either way, we train you quick- 
ly and well—NO previous training re- 
quired. A beginner may qualify for 
his first class F.C.C. license in as little 
as 12 weeks. 


of cur recent 
Here's a i oe 


aati, t~ % —Fetees 


License Weeks 
Edward Dahi, 7800 Oid Chester Rd., Bethesda, Md... Ist u 


Griffin Kane, 3125 Wabash Ave.. Los Angeles, Calif... 2nd 9 
Beamon Meares, 1536-17thSt.,NW, Washington,D.C. Ist u 
Larry Pacifico, 65 Main St., Roseto, Pa. aon? 2 
Tooru twahashi, Honohina, Hakaiua, Hawaii... . 8 
Basil D’imperio, 2223 H St., NW, Washington, D.C. 2 
John Ward, 407 E. Cowden Ave., Midland, Texas 10 
Herbert Helbig, 315 Park St., Tupper Lake, N.Y u 
Vregh Godoshian, 312 E. Wilson St., Pontiac, Mich. . 1 
Antone Melio, 68 Union St, Nantucket, Mass. és 10 
James Farish, 926 Cardone Ave., Reno, Nev. . 12 
Charies Page, General Delivery, Yuma, Ariz 4 16 
E. H. Siddall, 13351 Magnolia Ave. Van Nuys, Calif. 2nd . 
James Craig, 4004 - 19th St., S., Arlington, Va. Ist i 


Grantham's 
Communications Electronics Course 


offers you complete preparation for 
F.C.C. examinations required for a first 
class F.C.C. license. Even though it is 
planned primarily as preparation for 

CC. examinations, it is met a “cram 
course” but prepares you by TEACH- 
ING you electronics. 


OUR GUARANTEE 
if you should fail the 
— exam after finishing 

course, we guarantee 
to = we additional 

traini at NO ADDI- 
TIOWAL COST. Read de- 

tails in our free booklet. 


FCC-TYPE EXAMS 
FCC-type tests are used 
throughout the Grantham 
course. Constant practice 
with these FCC-type tests 
helps you prepare for the 
actual FCC examination. 


TWO COMPLETE SCHOOLS: 70 better 
serve our many students throughout 
the entire country, Grantham School 
of Electronics maintains two com- 
plete schools—one in Hollywood, 
California and one in Washington, 
D. C. Both schools offer the same 
rapid courses in FCC license prep- 
aration, either home study or res- 
ident classes. 
MAIL TO SCHOOL NEAREST YOU 


eel 


(mail in envelope or paste on postal card) 


Grantham erty Desk 83-D 


1505 N. Western Av OR 821 - 19th Street z Ww. 
Hollywood 27, Calif. Washington 6, D. | 
Please send me your free booklet telling how ” can 


get my commercial F.C.C. license quickly. ider- 
stand there is no obligation and no salesman will 1 
ca 


magnet meter movement, the new 
“Edgewise” meters are accurate to 
plus or minus 2% of full scale de- 
flection in d.c. ranges. 


Weighing only 5 ounces, the new | 


meters are mounted in _dustproof lu- 


ney 


cern rEe 


cite cases and supplied complete with 
bezel, escutcheon plate, and two 
speed nuts for quick, easy mounting. 

Currently the new meters are being 
stocked in fifteen ranges and types. 
Contact your local electronic distrib- 
utor or the company direct for further 
information. 


TV SWEEP AND MARKER 
The Hickok Electrical Instrument 
Co., 10524 Dupont Ave., Cleveland 8, 
Ohio is now offering a new single unit 


| v.h.f.-u.h.f. sweep-marker-alignment 


generator which has been specifically 
engineered to previde all the neces- 
sary features and ranges required for 
visual alignment of modern TV 
receivers. 

The Model 615 features an all- 
electronic sweep with no moving parts 
to wear out or become inoperative. 


Amplitude modulation said to be less 
than .1 db per mc. results in true and 
undistorted curves when viewed on a 
scope. Marker frequency is within .5% 
at any setting, with excellent attenua- 
tion. Knife-edge non-parallax point- 
ers practically eliminate reading 
errors. 


Complete electrical and perform- 


ance specifications on the Model 615 | 


are available on request. 


SILICON PIGTAIL DIODES 
International Rectifier Corporation, 
1521 E. Grand Ave., El Segundo, Calif. 
is now offering a new series of high- 
current silicon pigtail diodes featur- 


ing excellent forward and reverse | 
characteristics, resulting in high recti- | 


fication efficiency. 

This series, composed of JETEC 
types 1N536 through 1N540, is rated 
at 750 ma. at 50 degrees C and 250 
ma. at 150 degrees C ambient, with 


STEREOPHONIC 


MONAURAL 


RECORDERS TO 
STEREO 


| The model TLD-S is easily compensated 


to provide flat response from 30 to over 

10,000 cycles. Unique construction assures 

precise gap alignment, ys pend tape ox- 
crosstalk re- 


ide accumulation, a 
jection. High 
ment. 


Net price $19.50. 


nd 50 db 


quality—ideal for new equip- 
Write for information and circuits. 


THE NORTRONICS COMPANY 


1017 South 6th St. 


Minneapolis 4, Minn. 


|| ORDER by MAIL and SAVE! | 
TV PICTURE FUBES 


leterm. 
ilar tube under v 


27°—6 month Fg mage others 1 

than above prices 
me return 
ALL PRICES FOS cnicago. ecasmens.. 
Px when old tube not returned 
able at time of return. ‘ahen deposit required on 
cop ee on Old tubes must be returned pre- 
paid. ship anywhere. 

WRITE FOR COMPLETE LIST. 


| — PICTURE TUBE OUTLET — | 


ear. eae 


of an neceptable chm 


—— 


3032 MILWAUKEE AVE. 


CHICAGO 18, ILLINOIS 
Dickens 2-2048 


BE QUALITY WISE 


Hi-Fi AMP. KIT 
Complete 6 tube-10 watt 
amplifier. Push-pull 
beam power output, 
built-in pre-amp. 5 posi- 
tion selector switch, 3 
position record equaliza- 
tion, LP, RIAA, Eur. Re- 
sponse % db. 20-20,000 
cps. Output 10 watts at 
less than 2% 1M. tow 
noise level and harmonic 
distortion. 


Every kit complete 
with 28 page fully illus- 
trated instruction 

y manual. Cov- 


BUY QUAL-KITS! 


HI-Fi AM-FM TUNER KIT 
Advanced 7 tube circuit 
plus Rectifier for full 
sensitivity and selectiv- 
ity. Distortion less than 
1%. Sensitivity is 5 uv 
for 30 db quieting on 
FM, 25 uv AM. Armstrong 
FM Circuit with limiter. 
Foster-Seeley Discrimi- 
nator. 20, cps re- 
sponse. Full AFC control 
n no drift. Easy assem- 
y- 


Write for tor FREE ‘catalog 
and name 
ae corning “i 


oh obi, 


er and legs op 


QUALITY-ELECTRONICS 


peak inverse voltage ratings of 50, 
100, 200, 300, and 400 volts respec- 
tively. The maximum full load aver- 
age voltage drop of these diodes is 5 


volt. Maximum leakage current is | 


14 ma. The typical diode characteris- 
tics are well within these specified 
maximum values. 

The company will supply additional 
details on this new line, on request. 


SUBMINIATURE ELECTROLYTICS 

Cornell-Dubilier Electric Corp. of 
South Plainfield, N. J. is now offering 
its Type EC aluminum-foil electrolytic 
capacitors which have been specifi- 
cally designed for transistor and “low- 
B” tube applications where compact- 
ness is important. 

The smallest case size is .187” in 
diameter and %” long, the largest 
only .375”x 1%". The new capacitors 
are available in ratings from 3 to 75 
volts and in capacities from 1 to 250 
efd., depending on voltage ratings. 
Operating temperature range is —20 
to +65 degrees C. 

Bulletin 524A, containing complete 
information, is available from the 
manufacturer without charge. 


5” SCOPE KIT 


Paco Electronics Company, Inc., 70- | 
Glendale 27, New York 


31 84th St., 
is now offering 
a 5” cathode-ray 
oscilloscope in 
kit form as the 
Model S-50. 

Designed for | 
use in radio and |} 
TV servicing, hi- 
fi custom build- 
ing and service, 
electronic hob- 
bies, amateur 
radio, and school 
lab work, the 
new circuit features push-pull vertical 
and horizontal amplifiers, printed- 
circuit amplifier design, and a 1 mc. 
high-sensitivity vertical amplifier. In 
addition, the scope provides a built-in, 
1-volt peak-to-peak self-calibrator, a 
two-color easy reading panel, and a 
louvered steel cabinet. 

The Model S-50 measures 13%" x 
8%”"x17%” over-all. A set of probes 
comes with the scope. 


LINEAR AMPLIFIER 
Transitron, Inc., 186 Granite St., 
Manchester, N. H. has put a compact, 
fully shielded linear amplifier on the 

market as its “Vantron 300”. 
Capable of high power operation on 
c.w., AM, and SSB, it is especially 
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to save C.0.D. charges. 
Rated Firms—Net 10 Days. 


BRAND NEW TUBES—INDIVIDUALLY BOXED 
MOST IN ORIGINAL STANDARD MANUFACTURERS CARTONS 
ALL FULLY GUARANTEED FOR ONE YEAR 


12K8GT .... 


EXTRA—SPECIAL 10%, DISCOUNT ON 100 TUBES OF ONE TYPE 


F.O.B. New York City—25% Deposit required with mail orders—or send full remittance 


All types subject to prior sale and price changes. 


NUCLEAR-ELECTRONICS CORPORATION 


DEPT. D—383 CONCORD AVE. 


NEW YORK 54, N. Y. 


EASY 10 cto CODE 


INSTRUCTOGRAPH COMPANY 


4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 


TREMENDOUS SAVINGS ON 
PRECISION RESISTORS 


Manufactured by leading company. 
1% tolerance carbofilm, HiStability, 
Low temperature co-efficiency. New, 
Popular Ohmages. 


5 Ib. assortment of %, 1 and 


10 Ib. assortment............. $9.00 
Please include postage with order. 


UNITED SALES COMPANY 
537 State Street ithaca, New York 
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- stereophonic 


- HIGH 
FIDELITY 


components 


Stereo Preamp 
and Amplifier 
$189.50 


PRICES SLIGHTLY HIGHER IN WEST 


For details, 


Radio Corporation 
37-06 36th St., L. 1. C. 1, New York 


Please send literature covering 
Pilot Stereo Components. 


ADDRESS 


COT acc ZONE STAT Ee 


Manufacturer in electronics 
for over 39 years 
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| ohm antennas. 
| in a compact cabinet which measures 


| suited for SSB operation. It features 


a minimum number of tuning adjust- 
ments, requires little driving power, 
and has a heavy-duty power supply. 

Only readily replaced tubes are 
used. There are no plug-in coils and 
the unit’s continuously tuned plate 


tes 2 emer eer 


circuit is designed to match 50 to 100 
The circuit is housed 


only 8%” x8%"”x 10%”. 
TRANSISTOR CODE OSCILLATOR 
Valandy Electronics Corp., 15 W. 
44th St., New York 36, N. Y. is now 
offering an all-transistor subminiature 


| code oscillator designed to be used 


anywhere at any time. 

The entire device weighs only 2 
ounces and is as small as a pack of 
matches. It is powered by a 10-cent 


battery which lasts for 6 months. It is 
furnished complete, ready to operate, 
with super-powered dynamic ear- 
phone, regulation key with adjust- 
ments, battery, and copy of the Morse 


code. It is gift packaged and sold on 
a money back guarantee. 


NEW PHOTOTRANSISTOR 

General Transistor Corp. of Jamai- 
ca, N. Y. has announced the availa- 
bility of a new-style p-n-p phototran- 
sistor, the Type 2N469. It is an im- 
proved version of the company’s type 
2N318, being smaller and having 
greater optical sensitivity. 

The new device has wide applica- 
tion in a variety of industrial and 
military circuits where light is utilized 
to activate electronic equipment. It is 
especially adaptable to punched card 
and tape readouts in computer 
systems. 50 


TV Set Scope 
(Continued from page 67) 


a couple of feet of “antenna” close to 
the horizontal output of the set. The 
grid or cathode of the CRT is usually 
the most accessible place to connect the 
output of the converter, as this usually 
means only baring a small part of the 
wire leading to it and making a con- 
nection. However, as the output of the 
12AT7 will be on the order of 10 volts 
or less you may wish to make the con- 
nection at the grid of the video ampli- 
fier stage in order to achieve a brighter 
trace. Once the connections are made, 
the TV set and the converter may be 
turned on and the “Position” control 
adjusted until a vertical trace appears 
near the center of the screen. Don’t 
be too surprised if the trace should 
turn out to be black, however, as this 
could mean that you are driving the 
cathode of the CRT when you should 
be applying the signal to the grid, or 
possibly that the polarity of the hori- 
zontal drive pulses at the 12AU7 grid 
are reversed. Moving the horizontal 
pickup antenna to a different location 
may remedy the difficulty, or possibly 
you may care to make a direct connec- 
tion to the output of the horizontal 
blocking oscillator in the set. Again, 
you can juggle the output of the 12AT7 


A novel method of magnetically driving a conventional oscillating balance wheel 
and hairspring assembly by means of a self-switching transistor circuit has been 
described in a recent French patent. The transistor replaces expensive and crit- 
ical precious metal contacts. The method is suitable for use in clocks and watches. 
The balance wheel is modified by mounting a small magnet on its rim. As the 
magnet enters the soft iron stator, energy is imparted to the balance because 
of magnetic attraction. The transistor is now non-conducting. As the magnet 
begins to leave the stator, a signal is generated that triggers the transistor 
into full conduction. Current flowing though part of the winding then produces 
a magnetic field which repels the magnet out of the stator and thereby imparts 
additional energy to the balance. By this means, one stator with one magnetic 
circuit serves both the control and motor functions and provides an inherent 
timing precision that requires no adjustment. Only 8 microwatts of power are used. 
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between grid and cathode of the CRT, 
as well as the video amplifier stage, or 
add another amplifying and inverting 
stage to the output of the converter. 
Although this may sound rather con- 
fusing, it shouldn’t cause any real diffi- 
culty. The ambiguity stems from the 
fact that there are so many different 
kinds of TV sets in existence. 

Once you have your vertical line 
standing still on the face of the set it 
will be opportune to feed an audio sig- 
nal into the converter and see what re- 
sults you have for your labors. The 
consequences should be, of course, nice- 
ly rounded sine waves filling an appre- 
ciable portion of the screen, as shown 
in accompanying photos. Although, as 
mentioned before, the sweep rate will 
be essentially 60 cycles, the response 
of the circuit may be as high as one 
megacycle. Beats are produced at 15,- 
750 cycles, and multiples thereof, which 
makes it possible to observe individual 
waveforms in this area, although dis- 
tortion may occur. 

Linearity will depend first upon the 
adjustment of the TV set sweep cir- 
cuits and, although it is not necessary 
to operate the set with a station tuned 
in, the best linearity will probably be 
obtained when receiving synchronizing 
pulses from a transmitter. A second 
factor determining linearity is the ac- 
curacy of the saw-tooth generated by 
the 12AU7 in the converter and the 
biasing voltages applied to the 12AT7 
clipper tube. Deflection sensitivity of 
the circuit is also somewhat dependent 
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upon the bias on the two grids of the 
12AT7 and, to a considerable measure, 
on the amplitude of the saw-tooth volt- 
age applied to the input grid. An audio 
input signal of between 5 and 10 volts 
should be adequate for deflection nearly 
across the entire screen. 


Many possibilities seem inherent in | 
the principle used and inasmuch as the | 


| 
| 


| 


converter is basically a form of elec- | 
tronic switch it is a simple matter to | 


simultaneously observe two or more sig- | 
nals by merely adding a 12AT7 clipper | 
for each channel desired. A common 
source for the saw-tooth voltages re- 
quired could be used if it were of suf- 
ficiently low impedance, but otherwise 
one half of a 12AU7 may be used for 
isolation purposes. However, the out- 
puts of two or more of the 12AT7 clip- 
pers may apparently be paralleled 
without appreciable interaction and, of 


course, the position controls allow each | 


trace to be located where desired on 
the screen. 

Many modifications of the circuit il- 
lustrated will probably occur to the 
reader, and it might be noted that the 
signal obtained from the converter may 
be fed directly into the video equip- 
ment of a television station or closed 
circuit distribution system for simulta- 
neous viewing on a number of receivers. 
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Two views of the KT-300 hi-fi preamplifier 
originally designed by Victor Brociner and now 
being marketed in kit form by Lafayette Radio. 


A master control unit that combines good electronic 
and mechanical design for top-quality performance. 


ROM outward appearance one 
r would not recognize this unit as a 

kit and, when all of the behind-the- 
scenes facts are compiled, it becomes 
obvious that it wasn’t originally de- 
signed for such a purpose. Victor Bro- 
ciner, well known to most audiophiles, 
is given credit for the over-all design; 
in fact, mechanically all metal parts 
seem to be made from his original 
tools and dies. One particular trade- 
mark of his is the use of the %” 
metal flange between the chassis 
proper and the dial plate. If one 


wants to panel-mount the preamp in 
a cabinet, the flange is simply re- 
moved making such assembly rather 
easy. 

So much for the mechanical design. 
Electrically, this preamp combines 
practically all of the necessary func- 
tions to make it a true audio control 
center. In addition to bass, treble, 
and loudness controls; rumble filter; 
seven separate input channels; and 
all the necessary equalization posi- 
tions, there is one additional feature 
worthy of mention. The last stage is 


Diagram of 3-tube preamp. Note that the last stage provides a separate circuit for the second channel of a stereo system. 


a low-impedance cathode-follower cir- 
cuit for use with a second channel of 
a stereo system. It may be used as 
an isolation stage between a_ tape 
playback preamp and a power ampli- 
fier for stereo reproduction. With this 
additional stage, the preamp is de- 
signed for full stereo operation. The 
convenience of the last stage is that it 
contains a volume control thereby per- 
mitting volume adjustments directly 
from the preamp. The over-all gain of 
the stage is less than 1. 

Since it is almost impossible to 
judge, with any degree of accuracy, 
the quality of a preamp by listening 
tests, one should compare actual lab- 
oratory performance data. With this 
thought in mind, the following is a 
complete technical analysis as ob- 
tained in our laboratory: 

Sensitivity: Tape head, .0042 v.; 
magnetic phono, .0025 v.; ceramic 
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phono, .048 v.; aux., tuner, and tape, 
.2v. These figures are for 1 volt out- 
put with volume control at maximum. 

Hum and Noise: Tape head, —43 db; 
magnetic phono, —41 db; ceramic 
phono, —54 db; aux., tuner, and tape, 
—76 db. These figures were obtained 
with the input open but, under 
shorted conditions, the figures are not 
changed materially. The figures are 
with reference to 1 volt and with the 
volume control adjusted as follows: 
low-gain circuits, .5 volt input, 1 volt 
output; high-gain circuits, .01 volt in- 
put and i volt output. 

Frequency Response: +2.1 db from 
20 to 20,000 cps; loudness control, 
effective range 12.8 db at 20 cps; 
rumble filter, —17.2 db at 20 cps; —3 
db at 100 cps. 

Equalization: +3.3 db on the RIAA 
selector position. 

Tone Controls: Bass control, 18.3 
db attenuation, 17 db boost at 20 cps; 
treble control, 17 db attenuation, 10.3 
db boost at 20,000 cps. 

IM Distortion: .26% for mike, aux., 


and tuner circuits. .29% for magnetic 


phono input. 


A reverse equalization network was | 


used for the phono position and vol- 
ume control adjusted as follows: 
phono input, 1 volt output, .01 volt in- 
put. Other circuits, 1 volt output and 
1 volt input. All figures were obtained 
with frequencies of 60 and 6000 cycles, 
4:1 ratio. 

Harmonic Distortion: Tuner input, 
1% at 20 cps; .08% at 1000 cps; and 
.16% at 20,000 cps. These figures were 
taken with the volume control ad- 
justed for 2 volts output with 5 volt 
input. 

Referring back to the data on the 


loudness control, it will be obvious | 
that it is designed to affect solely the | 


low-frequency end of the audio spec- 
trum. No attempt was made to vary 
the high end. This is not abnormal 
since the variation at the high end 
is extremely slight and unnoticeable 
with volume variations to the average 
ear. 

With regard to the low-frequency 
equalization control, the 800 and 
RIAA positions are identical while 
the high-frequency equalization con- 
trol produces the same response on 
the RIAA and AES positions. Here 
again, this certainly is not unusual 
since the theoretical variations be- 
tween these positions are so small 
that the average person could not 


detect the difference with normal pro- 


gram material. 

For those who are interested in a 
completely wired and tested unit, the 
control center is available in this form 
as the Model LT-30 from Lafayette 
Radio. 

All of the characteristics discussed, 
when carefully analyzed, bear out the 
fact that this audio control center is 
worthy of being classified as a high- 
fidelity component. In all fairness, we 
are not implying that it is equal to 
the best preamp available today, but 
considering the cost, which is com- 
paratively low, it is a good value. -3}- 


April, 1958 


us son: “Designed ALL THE WAY for the Amateur! 
J World Radio Laboratories!” 


“The World’s Largest Distributor of Amateur Radio Equipment!” 


the 


£0 |. MEVYERSON 
wocF 


$] 17 
$22.90 Down per mo. 


New, Improved, WRL Xmttrs.! 
Globe Chief 90A Kit: $59.95; 
$5.00 per mo. 

Globe Scout 680A Kit: $99.95; 

5 per mo. 
Globe Champion 300A Kit: $399.00; 
$22.95 per mo. 
Globe King 500C: $795.00; 
$45.72 per mo. 


Please send your FREE catalog 
ammarlund [) WRL Xmittrs. 


CITY & STATE: 


HAMMARLUND 
HQ-110 


A top amateur receiver for full coverage of 6, 
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plier. Separate stabilized beat-frequency oscil- 
lator for SSB and CW reception. Built-in 100 
KCS crystal calibrator 2nd conversion oscillator 
crystal controlled. Amateur net, less Telechron 
clock-timer: $229.00. Clock-timer, $10 extra. 
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Sp grace Self Contained. 115V——60 Cy. 
P.S. 12 tubes. 60-80 Mc. 26x9x17. Exc. op. 
cond. FB 6 meters. Lim. Quant. . .. . $19.95 
FILAMENT TRANSFORMER—2. 5V—10. amps. 10 
KV insulation. As used in BC610. New. . . . $3.95 
PORTABLE AUDIC AMPLIFIER—1141F. Used 
with 625 mine detector. Compl. w/tubes, schem., 
cable. L.N. 12x4x4. 9 Ibs.... .. .$3.95 
TORSIONAL RELAY—wWallace & Tiern: an Fre- 
quency selector. For use in paaresues where 
radio waves are control medium........$3.95 


TRIPLETT MICROAMMETER—0-500 u/a De, 
2%." rd, bakelite case, white scale. .ea. $3.95 


New. Quant. available 


E E. METER—DW41. 


METER—0O-1 Mil (S3KV scale) 3%” rd, Marion 
—new $3.95 
POWER SUPPLY—RA- 2B. Input 115V——60CPS, 
Output 1150 to 1420VDC—450 Mils. —— 
19x15x12. Wt. 150 Lbs. Brand new w/s 
S66A’s. Reduced $s ‘95 
MIN. CARBON BUTTON mike —c- 1 (ANB- MC1) 
w/plug. Br. new—6 for $5.0 $1.00 
SEXTANT—Aircraft bubble type. Seniaaed for 
aerial navigation. Records angular Altitude for a 
heavenly body with reference to a bubble artificial 
horizon. Contains spare 2X telescope for use on 
faint stars. Battery case, marker discs, etc. 
Housed in instrument earry case. 9x9x5. No in- 
structions. Used—good cond. — a few left. 
DRASTIC ALLY RE DUCED TO.. $8.95 
PLATE TRANSFORMER—Pri.; 115V- 60C PS, Se.: 
1450-0-1450 500MA. Kenyon cased. .ea. $14.95 
Pres TRANSFORMER—Pri.: 115 V-60CPS. Sec.: 
50-0-550 220MA. (conservative) Collins cased. 
Each . $€.95 
0B METER—Burlington 342" rd 
NATIONAL RECEIVER—NC200 series. 
60CPS (self contained power supply). Frequency 
100-500KC; 2-20MC. 6 bands. Fair op. cond. 
$69.95 
DUAL RECEIVER RACK (ARC-5)—Br. new $1.95 
Carbon Deposit 1% RESISTOR—Kit 
COLLINS 20 Watt MODULATION XFORMER— 
cased—3 for $5.00 . $1.95 
SCOPE, SIGNAL GENERATOR & POW. SUPPLY 
(115V-60CPS) all in one unit—w/tubes, meter, 
sehem., L.N. 60 Ibe... ...scccccccees $19.95 
COLLINS CARB. MIKE XFORM......3 for $2.00 
RETRACTABLE PHONE CORD—latest type—3 
cond.——Automatic elec $1.00 
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ERVICE associations: have you sent 

in your requests for questionnaires 
that will enable us to bring to the at- 
tention of our readers the story of 
what your group is doing? While we 
are pleased with the response to our 
invitation, it would grieve us to think 
that so much as a single association 
was omitted due to someone’s mo- 
mentary oversight. If you’ve put off 
filling out the coupon reproduced here, 
better act now while it’s on your mind 
and before you have another chance to 
forget. If you're hesitating because 
you think someone else may have 
filled one in on behalf of your associa- 
tion, go ahead anyhow; let us worry 
about the duplication problem. All it 
takes is one minute and a postal card. 
For more details about our project, see 
page 8 of our January issue. 

The highly successful Mid-West 
Electronic Forum, sponsored and pro- 
moted by the Television Service Asso- 
ciation of Michigan, served to demon- 
strate the power of the independent 
service industry to do things for itself 
when a majority of the dealers in an 
area work enthusiastically together in 
a formal trade association. 

Originally formed as a service con- 
tractors’ association in the early days 
of TV, TSA has kept in step with in- 
dustry changes by constantly adjusting 
its organizational pattern and pro- 
grams to fit the immediate needs of 
the service industry. It has always 
been aggressive and militant in work- 
ing with local law-enforcement and 
other agencies to improve the quality 
and character of electronic service in 
the greater Detroit area. 

The accomplishments of TSA during 
the past year were clearly outlined by 
the association president, Karl Heinz- 
man, in his annual report to members. 
In it he said: 

“Early in the year of 1957 we were 
engaged in a campaign to put the 
brakes on captive service and to alert 
independent service men across the 


country to trends we felt were detri- 
mental to independent service men. I 
would like to say that our action was 
highly successful but, as of now, we 
have only scratched the surface. In 
Detroit, Telectro was established to of- 
fer the manufacturer and distributor 
the service they said they could not 
get from the individual independent 
service dealer and several manufactur- 
ers have availed themselves of that 
service. However, that same service 
has been offered to the manufacturer 
whose entry into captive service in the 
latter part of 1956 stirred such a storm 
of protest. To this date no attempt 
has been made by that manufacturer 
to use the services of the independent 
group. Theirs is still captive service. 

“It must be assumed that 1957 saw 
only skirmishes in the effort made by 
the small independent service business 
men to preserve their businesses. Vig- 
orous, vigilant action must be the by- 
word and we must continue to support 
those who have done so much to show 
their support of our program. 

“In 1957 we saw, too, the visible 
mushroom of the long since past kine- 
scope explosion and the depressing pic- 
ture it presents. The story of the new 
and the rebuilt picture tube is one that 
must encompass everyone in the indus- 
try including the manufacturer and 
the distributor, the service dealer, and 
the consumer. Certainly it is time to 
take a long look ahead at it. 

“No one knows how many so-called 
‘new’ tubes (rebuilt) have been sold to 
the consumer at the list prices estab- 
lished by the manufacturers of factory 
new tubes. On the other hand, there 
is the kind of competition the ethical 
service dealer faces from those who 
sell ‘new licensed by’ at a ridiculous 
price, and find it well nigh impossible 
to explain to a customer the difference 
in price and quality of the genuine new 
tube that he is offering. 

“We grant that there are first class 
rebuilts on the market and consumers 
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have benefitted by their use—when 
they have been sold as such, and the 
customer given the price advantage of 
such a tube. 

“Our concern, too, must touch upon 
the possible safety of a rebuilt picture 
tube that has been ‘reprocessed’ per- 
haps several times, during which the 
face plate has been ground each time 
to remove scratches and each time re- 
sulting in a thinner face plate below 
desirable safety standards. We won- 
der, too, about the molecular structure 
of such a tube after several annealing 
processes and whether it can continue 
to withstand the tremendous pressures 
involved. These technical questions 
must be left to the glass experts. 


“On the economic and ethical side of | 


this picture, however, these are the 
questions that our customers ask us 


and for which we would like to have | 


the answers: Is a rebuilt picture tube 
as good as a new tube? If so, why the 
wide price differential? And 


wide price differential, 
take the lead and proclaim that this is 
a brand new, factory-fresh tube of the 
very best quality. 

“It is our belief that in this land of 
discounts and price consciousness, the 
vast majority of people are still inter- 
ested in quality and only want tangible 
assurance that the products and serv- 
ices they buy are ‘first class.’ 

“We look to ’58 to give us a yard- 
stick that we can use to present to our 
customers the high measure of quality 
we want to be selling.” 


Telectro, Inc., mentioned by Mr. 


Heinzman in his message, refers to a | 


service corporation set up by members 
of the Television Service Association 
to provide warranty service on a broad 


scale for set manufacturers and dis- | 


tributors. Any service dealer member 


of TSA may participate in the Telec- | 


tro service activity by becoming a 
member of the service corporation. 


The advantage that Telectro offers | 
al- | 


to the set manufacturer is that, 
though the manufacturer deals with 
only one company in an area to handle 


warranty work on his sets, service is | 
always immediately available to his | 
customers from a TSA member shop 


in the customer’s immediate area. 
Service provided by Telectro members 


is not only faster than that normally | 


available from factory depots, but is 
said to be more competent and efficient. 

Discussions are underway among the 
numerous associations in the Middle 
West to rotate the annual Mid-West 
Electronic Forum among the major 
cities in that area. 


Customer Price Education 

Electronic Technicians’ Association 
of Toledo recently inaugurated a 
program to acquaint the set-owning 
public with what they should be pre- 
pared to pay for honest, competent 
service on TV sets. Key feature of 
their program is a printed schedule of 
service rates which is left with set 
owners when sets are taken to a shop 
for repairs. 
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if such | 
differences exist as to warrant the | 
let someone | 


Wherever you go, look for the fixed 
and mobile antennas of commercial 
and public-safety 2-way radios. 
These equipments must have peri- 
odic, competent maintenance— 
which means regular income to 
qualified servicemen. Much of this 
work is done by independent shops 
on a term-contract basis. 

To learn about rates . . . typical contracts 
. .. and take-home pay . . . send for free 


booklet “HOW TO MAKE MONEY IN 
MOBILE-RADIO MAINTENANCE.” 


MAIL COUPON 
TODAY! 
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LAMPKIN LABORATORIES, INC. | 
MFM Division, Bradenton, Florida | 
At no obligation, please send me free booklet, | 
1 
' 


technical data on Lampkin meters, and time- 
payment plan details. 


Lampkin 105-B Frequency Meter. 
Range 0.1 to 175 MC 
ond up. Price 
$220.00 net. 


Lampkin 205-A FM 

Modulation Meter. 
Range 25 to 500 MC. 

Price $240.00 net. 


TIME PAYMENT PLAN AVAILABLE 


LAMPKIN LABORATORIES 


INC. 


LM FREQUENCY METER 


Heterodyne crystal calibrated, modulated, 125 KC 
to 20,000 KC. Excellent, less calibra- 
tion book . 


3388 High Speed Telegraph Key with on and off 
switch, adjustable spring tension and adjustable 
spacing, mounted on Brand 
le ..anece cess .$1.69 
BC-659 FM Receiver-transmitter, xtal controlled, 
two channels, freq. range 27-38.9, 9 Mc. 13 tubes, 


built-in speaker, dual meter for testing $6. 95 
filament and plate circuits. Exc 


BC 620—Same as above except less * $4.8 95 
speaker and 20 to 27 Mec...... 


bakelite base. 


BC 683. Ten Channel Push-button or continuous 
tuning FM RECEIVER 27 to 39 Me complete 
w/tubes, speaker, squelch circuit. 

Exe. boos nopedetres 
as =. 


Same as above except to 20 to 27 


BC 604—10 Channel. 30 Watt Crystal Controlled 
20 to 27 Mc Transmitter. Complete with "$3 95 
tubes. Ship. wt. 30 Ibs. Exc . 


1-208 SIGNAL GENERATOR. A standard of 
voltage freq. and freq. deviation for the testing, 
alignment, calibration and sensitivity measure- 
ment of FM receivers. Freq. range 1.9 to 4.5 Me 
and 19 to 45 Mc. Operates from either 12 VDC or 
110 VAC. Govt. acq. cost, $1800.00. Exc. $59.50 


HS-30 HEADSETS 


Low ra aid size, w/headband, rubber 


a 
1 ea. 6D4, EXC. ‘Ship. wt. 60 Ibs 


MO . with tubes ea. 
DULATOR ; ea. 807; 1 es. 5R4; 2 ry gaat 


WRITE FOR NEW BULLETIN 
25% Deposit required with orders 


R W ELECTRONICS 


2430 So. Michigan Ave., Chicago (6, Ill. 


GET INTO ONE OF THESE 
z TOP OPPORTUNITY FIELDS 


ECTRICITY 


- Electronics 02 


TELEVISION 


=Radio-Color TV 
TRAIN IN THE GREAT SHOPS OF 


OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN U.S. 


Veterans and Non-Veterans—Prepare for a better 


job NOW that offers a real future, too! Get 
practical training in TELEVISION — RADIO 
— ELECTRICITY — ELECTRONICS — (Re- 


frigeration & Electric Appliance Repair can be 
included). Learn on real equipment—no ad- 
vanced education or previous experience 
Lifetime employment service to graduates. 


Finence Plan—enroll now, pay most of tuition 
later. Part time employment help to students. 


FREE BOOK {05 “No salesman will call. Act NOW. 


B.W.COOKE.JR. FOUNDED 
President e . 1899 
ELECTRICAL SCHOOL 


A TECHNICAL TRADE INSTITUTE OPERATED 
S00 S$. eauuima St Dept. 48-6C 
ELECTRICITY © TELEVISION © RADIO © REFRIGERATION o ELECTRONICS 
foto ooo nn onan 94 
| ow. COOKE, JR., Pres., COYNE ELECTRICAL School | 
| 506 S$. Paulina St., Chicage 12, ill., Dept. 48-6 
Send FREE BOOK and details on: 
(C0 TELEVISION-RADIO 
(0 ELECTRICITY-ELECTRONICS 


> 


Zz 


Po 


RAD-TEL TUBE CO. 


PORTABLE TUBE 
SEASON SPECIAL 
especially for 


QUANTITY USERS 


SYLVANIA JAN SURPLUS 
1U4 
@ In Original Cartons 


® Individually Boxed 


A SURPLUS DEAL 
We’re Passing On To You! 


pe A of 


ik. 


Lots of 100... . .29c each 
Singly .........57c each 


BI-PASS 


CONDENSERS 


Semi-Molded Tubular 
Mylar Dielectric 


Top Quality—Not Checp imports—Manvufoctured By 
Good-All For Stromberg-Carison Co. Power factor at 
1000 CPS, no greater than 1.0% wox or plastic resin 
impregnated and of extended foil construction. 
Temperature ratings—40°C to +85°C. Capacitance 
vary +1.5% of its value at 25°C over an operating 
range of from —10° to +55°C. Manufactured for use 
in filters, oscillctors and carrier equipment where 
quality cannot be compromised. 
Capa 200 400 600 
ma wvoc  wvpc | w voc 
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NOT ASSORTED! 


MINIMUM ORDER $5 TOTAL 


Write Dept. RN-4 For FREE Catalog 
yen Tubes & Parts. 


. Tel Subject to prior sale. 
{ ‘el > No C.O.D.'s, please, 
' co. on this sale. Allow 
itn Any at ag ' for postage. 
Other Tube % cal 
—: Order ™ 
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In announcing this program, Carl 
Stallfus, president of ETAT, said: 

“In my experience as a service deal- 
er, the vast majority of customers are 
willing to pay for value received. But, 
with no basis to judge, how is a cus- 
tomer to know if he has received his 
money's worth? This gives rise to 
doubt about the honesty and integrity 
of the service industry as a whole, not 
just the individual service man. 

“With the cooperation of several 
members, we were able to arrive at a 
list of charges that form a ‘Consumer 
Guide to Television Service Fees.’ This 
card lists thirty-seven major service 
operations which cover 95 per-cent of 
all repairs. This card can be left with 
the customer when his set is picked up 
or presented with the statement of 
charges. 

“This system provides a method 
whereby the customer can check his 
itemized statement against established 
service fees. Service charges billed in 
this manner can be supported by the 
Better Business Bureau. In addition 
to better customer relations, it will of- 
fer the service dealer an opportunity 
to show a profit on his investment.” 


Program Recommended 

W. J. Inman, immediate past presi- 
dent of the Texas Electronic Associa- 
tion, recently outlined a comprehensive 
program of activities for state and 
local service associations to follow to 
improve the business and professional 
climate of the independent electronic 
service industry. Mr. Inman said in 
presenting his program: 

“Today’s business conditions are a 
challenge to us all, for the measure of 
a good business man is the one who 
keeps abreast of the times and rides 
with the tides of business. 

“That man who is not willing to 
plow back into his industry a part of 
his time, energy, and substance, is 
not deserving of a better industry. To 
appeal to the strictly mercenary among 
us, you can get answers to some of 
your own problems by participating in 
association meetings and swapping 
ideas with your competitors. This is 
proven every day. I would like to sub- 
mit a program for your serious con- 
sideration which can be carried out by 
our local and state associations: 

1. Organize and follow through on 
an intensive training program on busi- 
ness management, especially for shop 
owners but open to technicians. 

2. Organize and follow through on 
an intensive training program for the 
technicians in all member shops. 

3. Organize and follow through on a 
program of cooperation with all avail- 
able educational facilities, both public 
and trade school, so that students can 
have some practical experience along 
with their school work. 

4. Organize and follow through on a 
program of public-relations advertis- 
ing, as nearly state-wide as is practi- 
cal. 

5. Copy the licensing law of some 
city or state where it is now working 
beneficially, obtain state-wide support 


rtttention Photographers 
THE SECRET OF 
“BUYING SMART" 


costs you only a Dollar! 


You've noticed how some people 
seem to have a knack for buying photo 
equipment. Before they go into a store 
they know the kind of equipment ov 
want, the manufacturer, model, fea- 
tures, and the price. They've compared 
beforehand . . . and saved themselves 
time, effort and money. 

What's the secret? For many it’s the 
os ie te Directory & Buying 
Guide ...a handsome catalog of all 
photographic equipment on the market 
compiled by the editors of Popular 
Photography. It tells you everything 
you want to know about more than 
5,000 products, from cameras and 
lenses to film and filters—for black and 
white or color, for movie or still pho- 
tography. The cost? Only $1.00. 


1958 Edition 
Has These 
Extra Features 


Besides listing over 5,000 new photo 
products (and illustrating more than 
1,000 of them), the 1958 Photography 
Directory & Buying Guide includes 
helpful, simplified CAMERA COM- 
PARISON CHARTS. These charts 
compare the prices, shutter ranges, lens 
speeds and other features of over 300 
press, 35mm and reflex cameras. In 
addition, a special 16-page section on 
FOTO FACTS gives data and figures 
on filters, films, lenses, exposure and 
conversion scales. An exclusive bonus, 
PHOTO SHORTCUTS points out 
ways to save money when you shoot, 
light, print and process. A section on 
PORTRAIT LIGHTING SETUPS 
lists tested diagrams for lighting a 
model. As additional features, the 1958 
Photography Directory suggests sample 
MODEL RELEASE FORMS and a 
roundup of the LATEST BOOKS ON 
PHOTOGRAPHY. 

+ You'll be able to buy the new Pho- 
tography Directory soon. This 1958 
Edition, priced at only $1.00, will sell 
fast! So to insure yourself of a copy, 
reserve one at your newsstand or photo 
dealer’s now. . 


ZIFF-DAVIS PUBLISHING CO. 
64 E. Lake Street & 
Chicago 1, Illinois 
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for it so that it can be run through 
the next session of the legislature and 
enacted into law. This will act to weed 
out the ‘cotton choppers’ who are 
masking as technicians and increase 
the stature of those remaining in the 
business.” 


Advanced TV Instruction 

A complete correspondence course 
in black-and-white TV servicing is be- 
ing offered to independent radio and 
TV service technicians by Sylvania 
Electric Products Inc. Available 
through the purchase of receiving and 
picture tubes, the 12-lesson course is 
designed to keep the independent 
abreast of new developments in TV. 
Each lesson has an examination sheet 
attached. Exam papers will receive 
individual attention and will be re- 
turned corrected. — We 


WEST COAST HAMFESTS SET 

HE Oregon Amateur Radio Association 

has picked May 3rd and 4th as the 
dates and Salem, Oregon the place for 
its 1958 convention. 

The hosts this year will be W7SAA. 
Registrations and reservations may be 
made at Convention Headquarters, 
Marion Hotel, P. O. Box 142, Salem, 
Ore. Pre-registration fee is $6.00 for 
hams and $3.00 for non-hams. An in- 
teresting and varied program is planned. 

” sd > 


HE 24th Annual Glacier Park Hamfest 

will take place July 19-20 at the 
APGAR Camp Grounds in scenic Glacier 
National Park. 

The committee in charge is providing 
ample advance notice so that all U. S. 
hams can schedule their vacations and 
make their plans to include this event. 

A full program has been planned for 
hams, XYL’s, XL’s, and the harmonics— 
in addition to the regular attractions of- 
fered by the park. 

An impressive roster of speakers, fine 
prizes, a renewal of the famous auction, 
a super party, transmitter hunts, mobile 
inspections, ete. are just a few of the 
items being planned. 

Complete details on the program can 
be obtained from Lavon Gamett, Box 
367, Great Falls, Mont. or information 
on reservations, etc. is available from 
Frank Anderson, W7GCS, president or 
Harold “Pappy” Colvin, K7AXD, pub- 
licity chairman of the event. —3)— 


Carbon microphones can be converted 
to transistorized, controlled magnetic 
microphones in just a few minutes with 
new kit manufactured by Shure Broth- 
ers, Inc. of Evanston, Ill. Wires original- 
ly leading to carbon cartridge are sol- 
dered to transistorized amplifier, while 
leads from amplifier are soldered to new 
cartridge. Transistorized microphone fea- 
tures greater durability and better fre- 
quency response than the carbon unit. 
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by the LEADER 


Designed by engi- 
neers for quality, 
low cost, small size. 
Attractively pack- 
aged for quick, easy 


selling... consistently 
profitable. 


Serves 


Val BITE 


The Perma-Power TV 

/ Tube Britener design is 

j erigine!l ond unique. tt is 

f fully protected by U. $ 
Potent No. 2,757,316 


Rion: Peverson?*™* 


3100 N. ELSTON AVE. CHICAGO 18, ILL. 
F Menslocturers of Electronic Equipment Sace 1928 


if surplus electronics can meet your needs, 


get it from our new location, 7035 Laurel 
Canyon, No. Hollywood, Cal—the larg- 
est, most extensively stocked electron- 
ics warehouse in the world! Send for free 


Catalog 116. It is loaded with bargains! 


ARROW SALES, INC. 
Box 3007-RN No. Hollywood, Calif. 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST DI MANY ADDITIONS! 


Send for 
List DO. Add oe chart ys > AN 
momenciature. DO "7 TODAY! 

R. E. BOX 1220 


GOODHEART BEVERLY HILLS, CAL. 


a TERRIFIC BARGAIN in a 
SOLA GONSTANT- 
VOLTAGE 
TRANSFORMER 


Ends fluctuating line 
voltage! 


Big Discount Off... 


a i-input 2,000 By uae 


s 

pric 

Brane new in original wood bo: 
. hip. 


Beverly Hills, Calif. 


Learn Code or Theory from AMECO 
Easy-to-Understand Books or Unbreak- 
oe 45 or 78 r.p.m. Code Records 


8-01—-THE COMMERCIAL RADIO OPERA- 
Tor’ s QUESTION AND ANSWER LICENSE GUIDE 
—£lements 1 and 2. This book contains the ques- 
—— and clear simplified answers for elements 

and 2. In addition it contains SAMPLE FCC- 

TN PE PRACTICE EXAMS USING MULTIPLE 
CHOICE QUESTIONS. (Elements 1 and 2 are re- 
mse for all FCC commercial exams.) 


No. 9-01-——THE COMMERCIAL RADIO OPERA- 
TOoR'S QUESTION AND ANSWER epee GUIDE 
—Element Contains question answers 
and SAMPLE FCC-TYPE PRACTICE. EXAM for ele- 
ment 3. Complete preparation for 2d class Radio 
epapang license. 


No. 102-01—-COMPLETE AMATEUR RADIO 
THEORY COURSE. A complete, simplified home 
study theory course in radio covering the Novice, 
Technician, Conditional and General classes—all 
under one cover——with nearly four hundred typi- 
cal FCC type questions to prepare you for license 
exam. No technical background required. You 
also get, FREE, a guide to setting up your own 
am station. All for the amazing low, 
low price of. 
No. 100—NOVICE cope COURSE. You get and 
keep 10 recordings (alphabet through 8 W.P.M.) 
Includes typical FCC type code exams. Free in- 
struction book on learning how to send and re- 
ceive code the simplest, fastest way; plus charts 
to check your receiving accuracy; plus an album; 
all for the low price of only: 
45 rpm. ..8 78 r.p.m.. . $7.95 
No. 101—-SENIOR CODE COURSE. You get and 
keep everything given in the Novice Course ex- 
cept that you get 22 recordings (alphabet through 
is W .), plus typical FCC type code exams 
for General class and 2nd class commercial tele- 
graph licenses. All this for only. 
9 


45 r.p.m.... 78 r.p.m.... $12.95 


if your Radio Supplier does not carry 
AMECO Books, — Pt order direct to 
1 


AMERICAN ELECTRONICS co. 
1203% Bryant Ave., New York 59, N.Y. 


RADIO ELECTRONIC 


SURPLUS 


BC683 FM RECEIVER 
27-39 mc. Equipped with 10 push 
buttons for selecting channels. Cont. 
variable tuning over the entire range. 
Unit complete with tubes, built-in loud 
speaker, squelch circuit, head phone 
jocks, schematic diagram on bottom of 
cose. Approx. weight 34 Ibs. 
like New $15.00 each 

- or 24-volt D.C. Dynamotor 


BC603 FM RECEIVER 
Same description as BC683 except thot range is 20-27 
mc. This unit complete with tubes. 
like New each $6.95 
Manvel with schemotic for BC603 & 8C604 
$1.00 each 


BC1I335 2-CHANNEL 
FM TRANSCEIVER 
- 30-39 me. This unit is complete 
with 18 tubes operating from 
either 6 or 16 volts D.C. (Self- 
contained power supply). Crystal 
control, sensitive superhet circuit. 
Approx. dimensions 11" x 10” x 
6". Approx. weight 24 Ibs. Unit 
complete with tubes, schematic diagram and pre- 
setting instructions. 
like New 


BC659 FM TRANSCEIVER 
29-40 mc, 2 channels, crystal! control. Unit complete 
with tubes, built-in speaker and dual meter for testing 
filament and plate circuit. Approx. dimensions 16” x 


each $6.95 
Power Supply (PE120) for BC659 operates on 12- 
volt D.C. 


AN/CRC-7 VHF TRANSCEIVER 


With voice or transmit tone, used with air-sea rescue 
work. Crystal controlled. 140.58 mc. 
$15.00 each (iess battery) 


44 POSITION 
STEPPING SWITCH 
With automatic reset. 24 volt 
A.C. Dimensions 414" x 4%" 
x 3" deep. Mfgd. by Wico. 
$3.00 eoch 
Five for $12.50 postpaid 


NO C.O.D’s. REMIT FULL AMOUNT WITH ORDER. ALL 
PRICES F.O.8. PASADENA. 


C & H SALES CO. 


Genuine OAK WOOD 
Antique 
TELEPHONES! 


As is $9.00 complete. Tested working 
order $12.00. Shipments FOB Simpson, 
Pa. Write for free list. 
Telephone Engineering Co. 
Dept. Fra Simpson 


. a. 


30 Watt Hi-Fi Super Lin Kit 
AMP-PREAMP with 
TRANSISTORIZED 

T END 
JUENCY RESPONSE: 


Send for Free Catalogue write Dept. 
CUTICK ELECTRONICS H1!-F! Ravio T.v. PARTS 
171 Washington St.. WOrth 2-5866, New York 7, N.Y. 
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HEATHKITS FOR 1958 

Heath Company of Benton Harbor, 
Mich. has issued a colorful 58-page 
catalogue which lists all of the kits 
currently in the firm’s 1958 line. 

Available kits include test equip- 
ment, ham gear, audio units, broadcast 
and short-wave receivers, probes, and 
specialized checkers of various types. 
Each unit is pictured, its salient fea- 
tures listed, specifications and sche- 
matic provided, and a brief description 
of performance given. 

Copies of this new catalogue are 
available on request to the company. 


SERVICE TEST GEAR 

Moss Electronic Distributing Co. Inc., 
3849 Tenth Ave., New York 34, N. Y. 
has issued a four-page flyer describing 
a complete line of service test gear. 

Among the Superior units pictured 
and described are a. “Genometer,” a 
utility tester for checking electric ap- 
pliances and auto circuits, a “super 
meter,” a multi-purpose unit which 
combines a capacitor and resistance 
bridge with a signal tracer and TV an- 
tenna tester, and two tube testers. 

Special features, pictures, and prices 
are given on each item. 


ALLIED FLYER 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, Ill has is- 
sued Supplement 172 which lists hun- 
dreds of money-saving buys and new 
electronic products. 

Included in the catalogue are all 
types of audio equipment, records, 
radio kits, test instruments and test in- 
strument kits, antennas and antenna 
kits, amateur equipment of all types, 
tools, tubes, recorded stereo tapes and 
tape accessories. 

Copies of this new supplement are 
available without charge upon applica- 
tion to the company direct. 


HICKOK TEST GEAR 

The Hickok Electrical Instrument 
Company, 10524 Dupont Ave., Cleve- 
land 8, Ohio is now offering copies of 
its new 8-page composite test equip- 
ment catalogue, Form SM-31. 

The publication lists 24 pieces of new 
test gear including two new color 
generators and the new “Cardmatic” 
automatic tube tester. Each instru- 
ment is pictured, described in detail, 
and its special features outlined. 
Equipment for both the service shop 
and the laboratory is included. 


COPPER FOIL DATA 
The Copper Foil Department of The 
American Brass Company, Waterbury, 
Conn. has issued an 8-page illustrated 


YAM Literature 


booklet suggesting commercial applica- 
tions for its line of Anaconda “Electro- 
Sheet” copper foil. 

The electrical applications for this 
product, including electrostatic shield- 
ing, printed circuitry, etc. are all cov- 
ered in some detail in this catalogue. 

Publication D-8-R will be supplied 
without charge upon written request 
to the company. 


B&K INSTRUMENT FOLDER 

BéK Manufacturing Co., 3726 N. 
Southport Ave., Chicago 13, Ill. has is- 
sued a colorful 4-page bulletin on its 
scanners, tube checkers, and specialized 
instruments for both industrial and 
service shop use. 

Bulletin No. AP10 provides complete 
information on the firm’s “Dyna-Scan” 
Models 1050 and 1000, “Dyna-Quik” 
Models 500, 650, and 675 tube testers; 
Model 400 CRT rejuvenator-tester; 
Model 750 test equipment calibrator; 
Model 150 transistor tester; and the 
Model 100 shorted-turns indicator. 

Copies of this publication are avail- 
able without charge 


CONVERSION FACTOR CHART 

Precision Equipment Co., 4411E Rav- 
enswood Ave., Chicago 40, Ill. has pub- 
lished a reference table for engineers 
and other executives in wall chart form 
which it is offering without charge as 
a service to the industry. 

Included are common conversions 
such as inches to centimeters or watts 
to horsepower as well as many conver- 
sions that are difficult to locate in ref- 
erence manuals. 


SUPREME'S “MASTER INDEX" 

Supreme Publications, 1760 Balsam 
Road, Highland Park, Ill. has an- 
nounced publication of a new “Master 
Index” which lists television and radio 
material covered in all of its service 
manuals to date. 

The index makes it easy to find the 
volume and pages where particular 
service material is located. Although 
the Index is priced at 25 cents a copy, 
readers of this magazine may obtain 
a copy for a 5 cent mailing cost charge. 

Write the publisher direct, enclosing 
the five-cent payment. 


ARGONNE COMPONENTS 

Argonne Electronics Mfg. Corp., 165- 
11 South Road, Jamaica 33, New York 
is now offering copies of its new 12- 
page catalogue and price list which 
covers an extensive line of imported 
and American-made miniaturized com- 
ponents as well as specialty and audio 
items. 

Catalogue ARC-7 lists a wide variety 
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of transistor transformers; miniature 
tuning capacitors; transistor antenna, 
r.f., oscillator, and i.f. coils; miniature 
electrolytics; subminiature volume con- 
trols; multi-testers; phono cartridges 
and styli; miniature earphones; vis- 


cous-damped and other phonograph | 


arms and pickups; as well as a variety 
of microphones, musical instrument 
pickups, etc. 


TV COIL REPLACEMENTS 
J. W. Miller Company, 5917 S. Main 


Street, Los Angeles 3, Calif. is now | 
offering copies of its new “TV Techni- 


cian’s Coil Replacement Guide No. 158” 
which has been specifically designed 
to speed the operations of service tech- 
nicians. 

The 72-page publication carries more 
than 2000 different chassis and nearly 
11,000 TV model numbers, cross-refer- 
ences all of the set manufacturer's coil 
numbers with the Miller replacement 
number, and provides compact but per- 
tinent data on a number of other com- 
ponents of interest to the service fra- 
ternity. 

Those who service television receiv- 
ers are invited to write the manufac- 
turer direct for a copy of this new 
publication. 


NEW MERIT CATALOGUE 


Merit Coil & Transformer Corpora- | 


tion, 4427 N. Clark St., Chicago 40, Ill. 


has just issued a comprehensive 60- | 


page catalogue which lists more than 
900 items in the firm’s line of trans- 
formers, coils, and chokes. 

Prepared at an editorial cost of 
$45,000, the new publication contains 
six sections devoted to horizontal out- 
put flybacks; power transformers; 
chokes; if. transformers and coils; 
yokes, audio transformers, and r-f. 
transformers; and coils and chokes. 
Each section features a table of exact 
replacements by manufacturer's part 
number, Merit part number, and sug- 
gested list price and each item is illus- 
trated for easy identification along- 
side a simplified schematic drawing 
and exact specifications and appli- 
cations. 

Copies of Catalogue No. 5811 are 
currently being mailed to distributors. 
Inquiries on how to obtain a copy 
should be addressed to the company 
which will advise on local availability 
or mail a copy direct. 


MOTEL TV BULLETINS 


Blonder-Tongue Laboratories, Inc., | 


9-25 Alling St., Newark 2, N. J. has 
issued two new “Masterline” TV sys- 
tem bulletins designed to promote the 


sale of master TV systems to motels, | 


tourist courts, trailer courts, and other 
multiple-unit installations. 

Form MP-97 covers advantages, sys- 
tem layouts, TV outlet connections, 
and a listing of some of the firm’s most 
outstanding installations. It is de- 
signed for dealer and installer use in 
contacting motel owners and man- 
agers. 

The other bulletin, 
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Form SF-97, 


<tate=ey GO NEW PROJECTS FOR 
| , “DO-IT-YOURSELFERS” 
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IMPORTANT NEWS: 


The new 1958 Edition 


of the Electronic Experimenter’s Handbook is now 
on sale. If you like to build useful, profitable elec- 
tronic devices, pick up a copy of the new Handbook 
now. Last year’s edition sold so fast many hobbyists, 
experimenters, and students couldn’t buy a copy . . . 
and this year’s Electronic Experimenter’s Handbook 
contains even more projects, more pictures, more 
guidance! Each device has been pre-tested and oper- 


ated by readers of Popular Electronics. 


You'll find 


step-by-step instructions, hundreds of photos, drawings 
and unique “pictorial diagrams.” 


60 Devices ... Nearly 200 pages ... a Practical ‘“‘File’”’ 
of Electronics ideas and Information 


FOR YOUR HI-FI. Presence con- 
trol. Hi-fi crossover. Filter. Electro- 
static speaker system. Mixer equalizer. 
Spare amplifier. $5 coax. 3-way 
speaker system. Junior hi-fi. Cross- 
over with brilliance. 


RECEIVERS. Shirt pocket tran- 
sistor superhet. Vokar receiver. Su- 
peregen unit. Miniature VHF ear. 
Junkbox BC receiver. Etched circuit 


two-tuber. 


FOR YOUR HOME. Invisible 
light door opener. Electronic brain to 
control house lights. DC supply for 
AC/DC motors. Power transistor for 
pocket radios. Light-operated relay. 
Transistorized intercom. Radio inter- 
com. Electronic Christmas bells. 


FOR YOUR DARKROOM. Av- 
dio photometer. Transistor slave flash 
unit. “Varistrobe.” Light distributor. 
Darkroom timer. Enlarger exposure 
meter. 


FOR YOUR HAM SHACK. 
Simple shortwave receiver. VHF ex- 
plorer’s receiver. 70-watt transmitter. 
Double your Heathkit AT-1 output. 
Code practice set. Antenna tuner. 
Transistor 10-meter receiver. 


FOR YOUR WORKSHOP. 
Economy tube tester. Heat-controlled 
solder stand. Economy signal genera- 
tor. Simple oscilloscope calibrator. 
$14 signal tracer. Transistor checker. 
Capaci meter. Low-cost multi-tester. 
Transistorized signal tracer. 


FOR THE KIDS. [Q tester. Elec- 
tronic worm digger. Model spaceship. 
Game computer. Transistorized pho- 
nograph amplifier. 


SPECIAL PROJECTS. Solar 
battery experiments. Electronic ane- 
mometer. Picture tube rejuvenator. 
Detectorscope. Simplified etched cir- 
cuits. Geiger gun. Frost sentinel. 
Vibrato for an electric guitar. 


ON SALE NOW—Only *1 


Buy Your Copy Today at Your Newsstand or Radio Parts Store 


ZIFF-DAVIS PUBLISHING CO., 64 East Lake St., Chicago 1, Ill. 
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STEPPING RELAY 


Resettable type. 3 deck 10 _—_ 

tion with additional 1A and $g95 
contact at reset position. c- ea. 
ping coll 48 VDC. 


OIL CONDENSER BARGAINS 
600 VDC $ .25 | 10 Mfd 1500 VDC $3.75 
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115 V. 60 CYCLES SELSYNS 
High tor BRAND NEW in ! 
oe Made for Bendix Avia. $ 595 
tion. 2 for $10.50 


RELAYS HEINEMANN 
110 V. AC.—3 pole CIRCUIT BREAKERS 
heavy duty dunco relay, 2 “a 2 —-- 

eye AC. ....., 98 


tacts each 94439 


FILAMENT 
TRANSFORMER 
s20v 20 7 eg or 


G. E. RELAY CONTROL 


(Ideal for Mode! Controis, Etc.) 


0-200 
MICROAMMETER 
Mou 


tains a sigma midest 8,000 ohm, pA o- 
at tess than 2 MA). high impedance 
metal strip, neon pilot and many useful nae " the 
sensitive relay alone is worth much more than the 
total tow 


price of 1.1 0 Each 10 for $9.25 
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D 400 
LINE CORD ps Ft. w/Molded Plug jsis/2 3 for 1.00 
TEST LEADS 3 for 1.00 


Min. Onsen $3.00—25% with order F.0.8. New York 
© DAY GUAR. PRICE OF MDSE. ONLY 


ADVANCE ELECTRONICS 


6 WEST BROADWAY, NEW YORK 7, N. Y. 
Phone REctor 2-0270 
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pacity 


shows a complete system layout which 
may be used in 90% of the more than 
60,000 motels in the United States. 
Either or both of these publications 
may be obtained from the company’s 
distributors or from the manufacturer 
direct. 


PRECISION CAPACITORS 

Film Capacitors, Inc., 3400 Park 
Ave., New York 56, N. Y. has issued 
a six-page product catalogue covering 
its complete line of Polystyrene, »oly- 
ethylene, Teflon, and Mylar dielectric 
capacitors and a line of high-voltage 
packaged power supplies. 

The catalogue provides electrical 
characteristic data and physical speci- 
fications on all types. Related part 
numbers and list prices are also in- 
cluded. 


MASTER TY PARTS GUIDE 

Thordarson-Meissner has undertaken 
the compilation of a 244-page loose- 
leaf permanent edition “Master TV 
Components Replacement Guide-Book” 
as a service to television technicians. 
Available to service dealers and tech- 
nicians through the company’s distrib- 
utors, the new publication contains a 
parts list, model index, and chassis 
index. 

Each copy of the book will be regis- 
tered in the name of the service dealer 


or technician. Pages will be replaced 
everytime there is a major change or 
addition in the replacement informa- 
tion relating to any one of the hundred 
or more TV set manufacturers cov- 
ered. 

Practicing technicians interested in 
obtaining this guide should contact 
their nearest T-M distributor. 


INSULATING MATERIALS 

The Insulation Manufacturers Cor- 
poration, 565 W. Washington Blvd., 
Chicago 6, Il. has issued a new edition 
of its catalogue covering electrical in- 
sulating materials for repair and 
maintenance shop use. 

The 32-page publication contains 
descriptions, photos, prices, and order- 
ing data on an extensive line of tapes 
and twines, sleevings, tubings, slot in- 
sulation, etc. Free copies of Catalogue 
#23 are available from the Advertis- 
ing Department of the company. 


ANDERSON COMPONENTS 

Anderson Controls, Inc., 2777 Mann- 
heim Road, Des Plaines, Ill. has just 
published a new catalogue which cov- 
ers its line of solenoids, coils, and elec- 
tronic components. 

This multi-colored catalogue carries 
illustrations, technical information, 
charts, and graphs on the components. 
The publication is free. —30- 


LISTEN TO THE AMERICAN MOONLETS 
By DONALD H. SCHUSTER. K6MEV 


HE “Explorer” and the satellites to 
follow are broadcasting signals on a 


| frequency of 108 megacycles. Amplitude 


modulation (AM) is being used primar- 
ily, with some frequency modulation 
(FM) and multiplexing. 

An FM tuner with a good r.f. stage 
and a diode detector would be nice to 
try to pick up the moonlets, but the AM 
conversion of FM discriminators is the 
stickler. The bright idea occurred to the 
author to modify the stabilizing voltage 
part of a ratio detector, since this voltage 
serves for a.g.c. action. Simply change 
the stabilizing voltage time constant and 
RC-couple this voltage to the audio am- 


| plifier. 


The accompanying diagram shows 
how this modification was accomplished 
in an RCA RK-135 AM-FM tuner. The 
two necessary additions were a d.p.d.t. 
switch and a 0.005 ufd. ripple capacitor. 
The d.p.d.t. switch was mounted near 
the 6AL5 detector tube to minimize ca- 
changes. One section of this 


switch connects the audio output lead 
to the normal de-emphasis circuit for 
FM and to the diodes stabilizing voltage 
for AM. The other switch section con- 
nects the 2.0 ufd. a.g.c. filter capacitor 
across the diodes stabilizing voltage for 
FM and across the other end of the 
a.g.c. filter resistor (470,000 ohms) for 
AM. The added 0.005 xfd. capacitor thus, 
for AM reception, acts only as an i.f. 
ripple filter and leaves the a.f. signal 
unaffect 

This is a very simple FM-AM con- 
version scheme. It took about two hours’ 
time and, quite important, it left the i.f. 
alignment substantially unaffected. Thus 
the tuner still works normally on FM. 

While at the time the author built his 
circuit no satellite signals were available 
for testing, it worked OK with an AM 
signal generator at 108 mc. Those who 
build the circuit now will be all set for 
future monitoring with a mere flip of a 
switch, as the figure below shows. 


—- 


Heavy lines show the added or modified circuitry needed to permit AM reception. 


CONVERT TO COLOR TV 


COLORDAPTOR—A simple 10-tube circuit and 
rotating color wheel converts any- — black-and- 
white TV, direct view or projection, to receive com- 
patible color TV. COLORDAPTOR is simply 
attached to TV set, does not affect normal operation 
and can be built from parts experimenters have 
on hand. 

Complete specifications including theory of opera- 


. complete simplified construction 

schematic and sample color $1.95 
Essential parts kit cagpeieins all special parts— 
coils, delay line, crystal, color filters— 


set 919.95 icroer— 920.95 


All aa aslo COLORDAPTOR parts, kits, 
motors, etc. available. Write for infor- 
mation and prices. 


COLORDAPTOR, 1798 Santa Cruz, Mento Park, Cait. 
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OLSON 


CAN PUT YOU IN 
BUSINESS FOR 
%H See Coupon 
Below 


SCOTCH 
RECORDING 
TAPE 


‘ew 958 WHOLESALE 


RADIO- 


OVER 


TV-HI-FIl CATALOG 


2500 Different Electronic Items 


Tape Recorders, Radios, Clocks, Hi-Fi, Antennas, Automatic 
Record Changers, Speakers, Amplifiers, Intercoms, Drills, Micro- 
phones, Kits, Cabinets, Testers, Phonograph Records, PLUS many 


more. 


HARMAN-KARDON 


AMPLIFIER 


CRYSTAL MIKE 


Diseounta 


Order Nationally advertised equipment from Olson 
for resale. Industrial, Institutional or for your own use. 
NO INVESTMENT. Order as you require from our 


$1,000,000 inventory. 


JENSEN (2” SPEAKER 
with 
“Whizzer” Cone 


$7° 3% 
STOCK NO. $-309 


Sturdy frame and heavy ribbed cone 
enable power handling capacity up to 
twice normal requirements. Has whiz- 
zer cone for extended response. 1” 
hard cone center for extended highs. 
6.8 oz. magnet, 8 ohms. Shipping 
weight 6 lbs. 


SPECIAL 80% OFF on 
Columbia 45 RPM RECORDS 


$922 SET OF 10 


Stock No. 3 Sets “~~ 
AS-277 for $6.50 — 
10 Columbia 45 Discs oS 
by artists such as Doris 
Day, Jo Stafford, Frankie Laine, Don 
Cherry, Tony Bennett, The Four Lads, 
Paul Weston Orch. and many others. 
Records alone worth $8.90 PLUS 1 
Record Static Kleener worth $1.50— 
ow Value. Shipping weight 1 


A real opportunity to supplement your own business 
by selling fast moving electronic parts and equipment 
either full or part time, or order for your own use. Just 
order from our catalog at WHOLESALE PRICES. 


Below are a few of the Many Bargains 
available from Olson’s Wholesale Catalog 


NEW 4-SPEED PLAYERS 
$473 

Ea. 

Stock No. MO-6 


Genuine Alliance 4-speed mo- 
tor and turntable. Self-starting, 
quiet rim drive. 16%, 33%, 45, 
78 RPM. 45 RPM built-in re- 
tractable adapter PLUS indica- 
tor plate. 110 V. AC, 60 cy. 
Shipping weight 5 Ibs. 


April, 1958 


GERMANIUM RADIO 
COMPLETE WITH CRYSTAL 
= EARPHONE 


"ae ca 


A completely assembled 

radio featuring germanium 

diode detector, iron core antenna coil, 
variable condenser, antenna lead-in 
and ground wire. Size 34/4 x 242 x1". 


— 


NAME BRANDs 


WEN SOLDERING GUN 


WEBCOR CHANGERS 
BOGEN AMPLIFIERS 
HARMAN-KARDON AMP. 
FAN-FARE INTERCOMS 
WILCOX-GAY RECORDERS 
MAGNAVOX SPEAKERS 
RCA SPEAKERS 

JENSEN SPEAKERS 
COLUMBIA RECORDS 
SCOTCH TAPE 

SHIELD MICROPHONE 
ALLIANCE TENNA-ROTORS 
MALLORY VIBRATORS 
AMPHENOL TV ANTENNAS 
SESSIONS CLOCKS 
RONETTE CARTRIDGES 
ELECTRIC DRILLS 


AND MANY MORE 


OLSON BARGAIN STORES IN 


CHICAGO—4101 MilwaukeeAve. 
CHICAGO—123 N. Western Ave. 
CLEVELAND—2020 Euclid Ave. 

PITTSBURGH—5918 Penn Ave. 

MILWAUKEE—423 W. Michigan 
BUFFALO—711 Main Street 


HOW TO ORDER FROM 
OLSON 


Mail your order to T-48 Forge St., Akron 
8, Ohio. Send remittance with order 
(add for postage 5¢ for each dollar's 
worth ordered — 10¢ for each dollar's 
worth if you are more than 1,000 miles 
away). OLSON REFUNDS EVERY CENT 
: NOT USED. Or—send no money—we'll 
A genuine Magnavox 15” iM Speaker ship —_. a vw a or — 
ene SB eee) eee man for merchandise and postage. 
tonen. Frequency, sespenan $0-18.000 MERCHANDISE 100% GUARANTEED. 
el by ya PLEASE—MINIMUM ORDER $5.00. 


2 m n 
Power handling capacity 


MAIL WITH $1.00 TODAY 


i # OLSON RADIO WAREHOUSE INC. 
T-48 Forge St., Akron 8, Ohio 


Send me a New Olson WHOLESALE Catalog every 6 weeks for a FULL year. I under- 
stand $1.00 is the price for the entire year and I can return the first catalog and 
cancel the subscription for a full refund if I am not 100% satisfied. If I decide to 
order, the $1.00 will be deducted from my first order and I will still receive the cata 
log FREE for the remainder of the year. 


NEW MAGNAVOX 
15” HI-Fl SPEAKER 


83 3 for 
6°: $48 


STOCK NO. S-287 


("HQ for the 5 TOP QUALITY brands of ~~) 


TUBES 


AT SENSIBLE PRICES! 


© Individually Boxed ¢ x) Guy ¢ oy 
WRITE FOR LATEST TUBE CATALOG FR 

We stock over 1000 types including Diodes, as 
tors, transmitting and Special Purpose types. 


2-COLOR TUBE CARTONS 


Keeps your itien stock neat. New 
i prevents 


WHITE GLOSSY BOXES 


Completely blank. No printing or 
ise 


Equipment and Component 
Specials 


@ Sola Constant at a ~~, Catalog +30M- 
829. Primary: : 50 VAC—60 cycle 
Secondory. 290 VAC~ Cc omps 

“4 A 500-10 2.17 
New, $29.9. : . 

Superter tate Powerstats. T ‘bene 3Y. 

rimary: 230 v/3@/50-60 cy poe 
Output: 0 to 230 VAC @ is” = (6KVA). 
New, boxed, $110.00. 

Deluxe 866A Filament Xmfr—New, boxed. 
Pri: 115-tapped 50/60 cycles—2.5 volts @ 
10 amps. 12,000 volts test. Compact—Herm. 
sealed—$3.95—Type T-2. 

® Hallicrafter 4” Square ‘’S’’ Meter—Calibrated 
in “S” units and microvolts—New—$4.95. 

@ 1%” Meters—Brand new. Modern Square 
a: - 0-1 ma. $3.95—0-100 microamps 

—10 to 6 DB, $4.95. Large Quantities 
of Ass’t Meters in Stock. 

DB Meter—Miniature—1/2" —10 to 6 DB, $4.95. 

Large Quantities of Ass’t Meters in Stock. 

RCA or Hytron Jan Boxed 837 tubes $1.25 
rs ea for $10.00. 807—$1. -W— 


Prop-Pitch Motor—55 Ibs. uncrated. 
like new, $28.00 each. F.O.B. NYC Vie 
on or truck. (Add $10.00 for conver- 
sion 
© 28 volt—10 amp a 115 o~ — 
$4.50. (3 for $12. 4 — 
® Tool-Kit—23 piece tee tool kit @ $8.50. 


® Jennings Vacuum Variable Capacitor Type 
UCSX—Range approx. 20 = t. MMFD. 
@ 10,000 volts. Comp 
brackets and drive 
equipment. A beauty! Gniy Sseos* 


®@ Collins 2 Hy. @ 2 amp. Choke only 12 ohms— 
— test. New, in original wood box 


@ TS-13 Handset—Brand new—Boxed with cable 
& plugs—Reg. Cost $17.50—Only $4.75 ea. 
2 for $8.00. 


@ Blower Motor—Squirrel cage type. 21/2” out- 
side rotor diameter—Operates from 28 volts 
A.C. or D.C.—Hash filter and mtg. bracket 
included—From epsiguons. Lab. tested be- 
fore shipment—$3.50 each—2 for $6.00. 

@ Deluxe 2 KW, dummy-load unit—Professional 
with real heavy-duty, commercial parts. 
Complete with 115 volt 60 cycle irrel- 
cage blower motor (Heavy-Duty)—$37.50. 

© om or CK776—Power Silicon Rectifiers— 

00 ea. 
@ Write for Barry's Green Sheet—25¢. 


PH-522/AXT-2 Ham TV Camera—See P. 
May, 1957 “CQ” for conversion to 2% 
MC. TV also closed-circut TV applica- 
tions—Get one now for future = — 
dition unused (some require some 
side case paint touch-up—only $75.00. 


@ APN-9 Loran Sets—Excellent, used—$169.50. 
* was 77” Panel Space Racks. Standard 
9 amateur width—17” Deluxe grey- 

cade finish—louvred side panels—top and 
bottom—back door w ith double lock—brand 
new in original wr | with 
hardware — shipped knocked-down — F.O.B. 

N. Y. area. An excellent buy at $35.00. 


bes 25% deposit with order, balance C.0.D. 
ise oven for cost of merchandise 


The "D.C. Varivolter" 
(Continued from page 65) 


BARRY = me 


512 Broadway, Dept. RN, OK A 
i | COORD 


All constant-current sources have this 
characteristic when they are termi- 
nated in a filter capacitor, but, here 
again, transistor damage can be easily 
avoided, when you are using this in- 
strument, simply by getting in the 
habit of setting the output control fully 
counterclockwise. 

With vacuum-tube circuits: The up- 
per range of the “Adjust Output” con- 
trol is most useful for checking the 
general run of vacuum-tube circuits, 
although the low range is handy for 
working with experimental setups em- 
ploying one or more of Tung-Sol’s new 
tubes which use only 12 volts dc. on 
the plates. Some such circuits draw a 
fairly heavy space-charge current, 
however, so be careful not to exceed 
the instrument’s 50-milliampere limit. 

Aside from the obvious advantage of 
being able to start at zero plate and 
screen voltage in experimental or ques- 
tionable vacuum-tube circuits and 
working up while observing perform- 
ance, the “Varivolter”’ is an extremely 
valuable instrument for checking fre- 
quency shift with plate and/or screen 
voltage variation in an oscillator (es- 
pecially where stability under such 
conditions is important), for determin- 
ing optimum screen potential for maxi- 
mum output in a pentode voltage am- 
plifier stage, for taking tube character- 
istic curves, for selecting tubes to be 
used in a circuit where they have to 
have balanced output at more than one 
plate and/or screen potential, and 
many other applications which will be- 
come evident when you have the “Vari- 
volter” near at hand. Precise setting 
of the zero isn’t necessary when high 
voltage output is being used. 

Checking the accuracy of d.c. volt- 
meters and multipliers: To check the 
accuracy of a d.c. voltmeter or the 
multipliers in your v.o.m. or v.t.v.m. 
merely connect the voltmeter to be 
checked and your standard voltmeter in 
parallel across the output terminals of 
the “Varivolter.” See Fig. 2A. Starting 
at zero, or at any level you prefer, ad- 
vance the “Adjust Output” control in 
steps of any desired increment and 
compare the readings on the two ex- 
ternally connected voltmeters. For a 


rough check on a questionable volt- 
meter, you can use the meter in the 
“Varivolter” as a standard. Most such 
meters available today have an ac- 
curacy of +2%, and this is available in 
the “X1” position of the “Selector” 
switch. The “X5’ and “X30” positions 
provide an accuracy of approximately 
+3%. 

Checking the accuracy of d.c. milli- 
ammeters and milliampere ranges: Set 
the “Adjust Output” control fully 
counterclockwise, set the “Selector” 
switch to “X11”, and vary the “Adjust 
Zero” control for zero reading on the 
voltmeter. Then, connect the milliam- 
meter of questionable accuracy and a 
milliammeter of known accuracy hav- 
ing the same full-scale current range, 
in series across the output terminals 
of the “Varivolter”’, as shown in Fig. 
2B. Advance the “Adjust Output” con- 
trol slowly while observing and com- 
paring the readings on the two milli- 
ammeters. 

The “Varivolter” may be used in this 
manner to check the accuracy of all 
milliammeters and the milliampere 
ranges of v.o.m.’s up to 50 milliam- 
peres full scale. Thanks to the high 
internal resistance of the instrument at 
low voltage outputs, even a 1-milliam- 
pere meter may be checked safely and 
easily on the “Varivolter.” Always 
use the “X1” position of the “Selector” 
switch when checking milliammeters. 

Other applications to which the 
“Varivolter” is well adapted, to name 
but a few, include checking “bargain” 
or questionable resistors for perform- 
ance under actual load conditions, 
checking the leakage of and reforming 
electrolytic capacitors up to 250 v.d.c. 
working (including miniature, low- 
voltage, transistor types), determining 
the ohms-per-volt rating of a d.c. volt- 
meter, checking Jeo and I-x. of tran- 
sistors at the voltage level specified 
by the manufacturers, rejuvenating 
dry cells and batteries, finding the 
pull-in and drop-out voltage and cur- 
rent of sensitive relays, operating tran- 
sistorized receivers for test purposes 
(to avoid running down a customer's 
battery or to serve as a substitute 
when a set comes in with a dead bat- 
tery), checking and predicting the sen- 
sitivity and output of a transistorized 
receiver as the battery ages and the 
voltage across it decreases, etc., etc., 
indefinitely! 


Fig. 2. (A) Connections that are used for checking the accuracy of one voltmeter 
against another, standard unit. (B) Circuit connections that are employed for check- 
ing accuracy of one milliammeter against another by means of the “Varivolter.” 
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Answer to Puzzle 
appearing on page 120. 
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A Theatre Organ 
for YOUR HOME! 


The Artisan simplified step-by-step 
assembly system with ali mechanical 
and wood parts fully assembied lets 
you build a magnificent 2-manual 
and full pedal organ at a saving of 
up to 50%! No special skill needed! 


ne faliatae 


ELECTRONIC ORGAN 


Only $2.98 


Hear the thrilling 
tones of the Artisan 
as played by promi- 
nent artists of the 
Theatre Organ. With 
explanatory notes. 


PORTFOLIO of ORGAN 
FACTS jam-packed 
with vital information 
about organs. Only 
1.00 


Direct from 


ELECTRONIC ORGAN ARTS, INC. 
4878 EAGLE ROCK BLVD. DEPT.C-24, LOS ANGELES 41, CALIF. 


CLASSIFIED 


RATE: 5S0¢ per word. Minimum 10 words. 


June issue closes April (0th. 


WHEN YOU ORDER BY MAIL... 


allow ample time for delivery. 


RADIO ENGINEERING 


ELECTRONICS! Associate degree—29 months. 
Technicians, field engineers, specialists in commu- 
nications, missiles, computers, radar, automation. 
Start September, February. Valparaiso Technical 
Institute, Dept. N, Valparaiso, Indiana. 


BRAND New—5 inch Picture Tubes. Similar To 
5AXP4. Perfect For Bench Testing. Especially 
Upright Chassis. None Ion. Guaranteed. Shipped 
Prepaid. Send $4.95 To Control 123—Ave. U, 
Bklyn. 23, New York 

USED, good condition. RCA WVT77A $25, Eico 

1040 $15.00, Sprague KT1 $18.00, Hickok 600 

$65.00, Jackson 715 $40.00, Eico 488 $15.00, Tele- 

Test FT100 $28.00, B&K 500 $60.00, Hallicrafters 

S76 $125.00, Emerson 9P1 new air conditioner 

$235.00. Cyrus Dinshah, Malaga, New Jersey 

GOVERNMENT Sells—Surplus Electronics ; Walkie- 

Talkies; Transceivers; Test Equipment; Oscil- 

loscopes ; Radar; Voltmeters; Mise.—Fraction of 

Army costs—Buy direct now from U. 8. Govern- 

ment—‘“Depot List & Procedure” $1.00—Brody, 

Box 8-RT, Sunnyside 4, New York 

RADIO & TV Tubes at manufacturers prices 

Guaranteed—Send for free price list. Edison Elec- 

tronic Tube Co., Menlo Park, N. J 

DIAGRAMS for repairing radios $1.00. Television 

$2.00. Give make, model. Diagram Service, Box 

672-RN. Hartford 1, Conn 

rUBES—TV, Radio, Transmitting And Industrial 

Types At Sensibly Low Prices. New, Guaranteed, 

Ist Quality, Top Name Brands Only. Write For 

Free Catalog or Call WAlker 5-7000, Barry Elec- 

tronics Corp., 512 Broadway, New York 12N, N. Y. 

TELEVISION Sets $11.95. Plus shipping. Jones 

TV, 147 High, Pottstown, Pa. 

TUBES—tTelevision, Radio, Guaranteed, Boxed, 
off. Bell Electronics, 40 Canal, New York 
Like A Pro—Not A Schmoo 1800’ Mylar 
Doz. Lots 1800’ Acetate $1.79 Doz. Lots 

$1.99 LDL Guaranteed. Tape Recorders Tandberg, 

Pentron Wollensack, Bell and Norelco Monaural 

& Stereo Professional Discounts. Special Bogen 

RR765 & Dynakit Mark IIT Amp. $199.95 for Both 

Write for Low Professional Prices on all your 

Hi-Fi Needs. Phips, Box 62 Canal St. Sta., N. Y. 

13, N. ¥ 

CALIFORNIA Opportunity For Sale TV, Appliance, 

Hi-Fi Business. Near San Francisco. Established 

Operation, Upward $75,000.00 Annual Business. 

Excellent Clientele, Good Parking, Best Shopping 

District. Terms Available To Responsible Party 

For Full Information Write Classified Box 566 % 

Radio & TV News, 1 Park Ave., N.Y.C. 16, N.Y. 


April, 1958 


5 KVA Variocs $50.00, 6 KVA Saturable Reactors 
$60.00, 50 Mfd 600V Pyranol Condensers $5.00, 
Scientific Equipment. Box 2155, Oak Ridge, Tenn. 


WANTED 


WANTED : Receiving Tubes, Need large quantities, 
Must be brand New, can be unbranded. Write or 
phone. BesTest Tube Corp. 14 Maple Place. Free- 
port, L. I., N. Y. FR 9-1400. 

ART-13/T47A. Transmitter—$175.00; ART-13/T47 
Transmitter—$125.00 ; BC-788 Alt—$100.00 ; ARC-3 
Transceiver Complete—-$200.00; R5/ARN-7 Radio 
Compass—-$75.00; BC-348 Rec’r. Unmod. Q & R 
Models—$50.00; ARC-1 Trans—$200.00; BC-312 
Rec’r—$40.00; BC-342 Rec’r—$50.00; Ship via 
Express, C.0.D. Subject to Inspection to H. Finne- 
gan, 49 Washington Ave., Little Ferry, N. J. 


CYLINDER and old disc phonographs. Edison, 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono-o-phones, Columbia cylin- 
der Graphophones, and coin-operated cylinder 
phonos. Want old catalogues and literature on early 
phonos prior to 1919. Will pay cash or trade late 
hi-fi components. Classified Box 50 % Radio & 
TV News, 1 Park Ave., N. Y. C. 16, N. Y 


CASH Paid! Sell your surplus electronic tubes. 
Want unused, clean transmitting, special purpose, 
receiving, TV types, magnetrons, Klystrons, broad- 
cast, etc. Also want military & commercial lab 
test and communications gear. We swap too, for 
tubes or choice equipment. Send specific details 
in first letter. For a fair deal write, wire or tele- 
phone: Barry, 512 Broadway, New York 12, N. Y. 
WaAlker 5-7000 


WANTED: Receiver R5/ARN-7, MN-62A Trans- 
ceivers, RT18/ARC-1, AN/ARC-3, BC-788C, 1-152C, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 70 East 45th St., N. Y. 17, telephone 
LExington 2-6254 


LABORATORY Quality Equipment and Military 
Surplus Electronics bought, sold. Engineering As- 
sociates, 432 Patterson Road, Dayton 9, Ohio. 


HIGH FIDELITY 


DISGUSTED Of “HI” HI-FI Prices? Unusual 
Discounts On Your High Fidelity Requirements. 
Write. Key Electronics, 120 Liberty St., New York 
6, N. Y. EVergreen 4-6071. 


PRICES? Try ours! Everything in Hi-Fi. Fac- 
tory sealed components. Write right now. Audion, 
64-62 Booth St., Rego Park 74, N. Y¥ 


DISCOVER our “‘Six Unique Services” on Hi-Fi; 
Stereo. Complete line. Write The Silver Trumpet, 
406R Walnut, Alexandria, Indiana. 


Send order and remittance to: RADIO & TV NEWS, | Park Ave, N. Y. C. 16, MN. Y. 


rAPE & TAPE RECORDERS 

TAPE Recorders, hi-fi components, tapes. Unusual 
Values. Free catalog. Dressner, 69-02 R, 174 St., 
Flushing 65, N. Y 

RECORDERS, HiFi, Tapes, Free Wholesale Cata- 
log. Carston 215-R E. 88 St., N. Y. C. 28 
DISCOUNTS to 50%, recorders, tapes, hi-fi com- 
ponents, consoles, photograph equipment. Request 
specific prices only. Long Island Audio & Camera 
Exchange, 3 Bay 26th Street, Brooklyn 14-N, N. Y 
WHOLESALE Catalog 10¢ Tapes! 
Typewriters! Radios! Towers, Philadel- 
phia 5. ne : 
HI-FI Recording Tape, Mylar 2400’ $2.99, 6/$2.89 
Acetate 1800’ $1.89, 12/$1.79. 1200’ 6/$1.29. Post- 
age 20¢ per tape. Guaranteed. Catalogue. Broad- 
cast Box 231R, Wallingford, Conn. 


Recorders ! 
#155, 


BLSINESS OPPORTL NITIES 


$200 TO $300 week possible! Most TV failures 
due to tubes. Be your own boss! Operate from 
home. Start spare time. Complete business plan 
$2. Electronic Enterprises, Box 279-RN, Lexing- 
ton, Ky. 

HIGH Paying Jobs, Opportunities, foreign, U.S.A. 
All trades. Companies pay fare. For information 
Write Dept. 59L National Employment Informa- 
tion, 1020 Broad, Newark, New Jersey. 


WANTED A-1 Sales Reps. For Real Hot Line Im- 
ported Miniature Electronic Components Just Be- 
ing Introduced. Several Key Areas Still Open 
Submit Full Particulars. Intercontinental Indus- 
tries, Inc., 555 W. Adams St., Chicago 6, Ill. 


CORRESPONDENCE COURSES 


USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 


INSTRUCTION 


ENGINEERING Degrees, EE Option Electronics 
earned by home study. Residence classes also 
available. Pacific International University (oper- 
ating as a college of engineering only at present), 
5719-C Santa Monica Boulevard, Hollywood 38, 
California. 


MISCELLANEOUS 


ENGRAVING: Panels, name-plates, Barber & How- 
ard Co., East Ave., Westerly, R. I. : = 
“‘HOME Brewed Wines, Beers.’’ Complete Book 
$1.00. ABC Publications, Box 849, San Francisco 
1-WP, California. 
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GTD RADIO & T.V. RECTIFIERS 
‘3 i ae 1ooma ’ 3 
+ 8 for $s; MA 79¢ 
S tor Sa; '350Ma Si ;°9, 
a3 ‘2 for ss; ooom 


$1.75, ! 
MPGRS. -& DSTRETRS. WRITE FOR Yar PRICES 


NEW ““TEKSEL™ SELENIUM BRIDGE 
RECTIFIERS. ONE YEAR GTD 
FULL WAVE BRIDGE © WRITE for CATALOG 
itsvoc 
S$ 9.45 
12.30 
16.75 
36.15 
48.90 


29 08.4 
BAT. CHARGER STACKS. FAN COOLED ameee- 
MENT OR CONVERSION. Discounts to Qty. Us 

BR1I8SR 


c 
6VDC 100A & avbe PSoa 
QUICK DELIVERIES ALL TYPES 24 HOURS! 


WRITE FOR CATALOG 
KITS! “TAB” THE BEST KITS! 


All Kits Contain Most Popular Values & Sizes 
Kit 35 Precision Resistors 35 Power Resistors 
Kit 18 Switches ond's 

Kit 3 Transistor Transf. 
Kit 150 Carbon Resistors 
Kit 42 Pane! Lamps 
os 12 Electrolytic ote 


- - lators 
Kit S Lbs. Surprise Kit — 
Kit 10 Xmit Mica Conds — wee 
t Encapsulation Fluid wit Fs aay Cement & 
mie Voiume Contro! Fiuid 99 
BUY 10 KITS GET ONE vase: “EACH KIT c 


AC TO DC POWER SUPPLY KITS! 
5VAC_ Inpt Zvenetree & Full Wave 
Bridge Rectifier for <—caes or 
“TRAN K . oe \ 
n ired $8.50 
Kit 12 or 1svDe at 6 AMPS 723° 
y Assembled & Wired. . . .$14.75 
For Transistors! Filtered Power Supply Kit 


» Sh 
than 0.5¢% ripple or 28VDC at 1A TPSK2 Kit $17, 
TPS2W assembled & wired 4. 
FINEST HI-Fi RECORDING TAPE 

1200 Ft.—7” Reel 45 Lots 

Money Back Gtd. s of 3 
Highest quality controtied plastic base 

made by new rin 


coated & Slit. Gtd. Constant 
Freq. 7% IPS 


Splice Free. 

15KC Oxide Wnd In 

ew ist Quality ‘Mylar’ 2400 Ft.—7” Reel Ferr 
Erin Gloss Process Recording tape. .$4.49, 3 for $i2 


NEW TYPE ~ OM PHONO CARTRIDGES 
Postpaid 48 State 
ORIGINAL BOXED * MONEY BACK GTD. 


DIAMOND PHONO-NEEDLES 
jdispvenae ONE YR. err gt SY THE mFGR! 
Postpaid 48 State. 
ALL MAKES LP&78—ONE DIAMOND $8; TWO DIA- 
MONDS $14; DIAMOND & SAPPHIRE $9; TWO SAP- 
PHIRES $2.39; ONE SAPPHIRE LP or 78 $1.49 @ 
PLEASE SEND CARTRIDGE NAME & NUMBER 


—— 
NEWEST IMPROVED HI-FI SPEAKERS! 
With inbuilt Network Ticonal Alnico S Pius 
Ay 8 ohms V.C. 
, 25 won aes 


6” /25 Watt data 8: 300-6000 
Electrostatic Tweeter & data $3.25 @, 2/36 
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“University speakers 
were top performers 


on our Hi-Fi Holiday’ 


Concert Tour” 


FRED WARING 


*¢] had always dreamed of applying hi-fi techniques to our live concerts . . . but I hadn't 
thought it could be accomplished to my satisfaction. I presented the problem to University 
engineers prior to launching our most recent nation-wide tour. Result? University provided 
the most stirring sound I had ever heard in a concert hall, so dynamically effective that we 


named our show ‘Hi-Fi Holiday.’ 


*6‘Hi-Fi Holiday’ made sound history . . . it was sound success—and we plan to repeat the 
tour. University deserves a low bow for their contribution to the success of our show 
—a top performer most welcome to share the stage with The Pennsylvanians anytime.%? 


*First such live stage presentation in musical and high fidelity history. 
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AND HERE’S WHAT FRED WARING’S CHIEF ENGINEER HAS TO SAY... 


“Fred Waring’s 10-week ‘Hi-Fi Holiday’ needed loud- 
speakers which would withstand the abuse of a gruel- 
ling 200-500 miles per day in a trailer truck. The 
speakers had to be easy to set up in theaters, audito- 
riums and even large, hard-surfaced gymnasiums which, 
each night, would be physically and acoustically dif- 
ferent, yet produce high fidelity sound that would make 
every seat ‘front row center.’ 


“University loudspeakers were selected not only be- 


See your dealer for a demonstration of what University can do for you! For FREE LITERATURE on sp 


cause of their reputation for quality and reliability, but 
also for their constancy of performance characteristics 
which is extremely important to the exacting achieve- 
ment of aural ‘balance’ and ‘perspective.’ 


“We were happy te find that these technical objectives 
could be accomplished using various speaker types and 
systems from University’s standard high fidelity line. 
Not a single speaker failure occurred during the 20,000 
mile cross-country tour. iii Chai 


Ss and Pp 


enclosures and kits, complete systems, write Desk S-2, University Loudspeakers, inc., 80 So. Kensico Ave., White Plains, N.Y. 


LISTEN University sounds beiler 


THE STRONG SILENT TYPE 


For Torp PERFORMANCE 


Mallory Gold Label Vibrators set a new standard of 
quality and performance. They’re the quietest, most 
dependable vibrator you can find anywhere for 
replacement service. Gold Label Vibrators use the 


exclusive Mallory buttonless contact design that 
insures quick, positive starting— provides far 
longer life—keeps output constant. 


Let Mallory’s 27 years of vibrator pioneering 
and leadership be your standard 
of quality, to help build your 
service reputation. 


Have you tried the new 
Mallory Highlander Vibrator ? 


For economy jobs, get per- 
formance second only to the 
Mallory Gold Label. Buy 
them in the handy 10-pack 
carton. Write for your copy 
of the latest edition of the 
Mallory Vibrator Guide. 


—t. 


PR MALLORY @CO Inc.) 
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